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® Outdoor Transformer fires aren’t 
frequent. But they are plenty tough. 
Large quantities of highly inflammable 
oil get the fire off to a fast start. Metal 
temperatures soar. Extinguishment and 
cooling must be swift, or costly equip- 
ment becomes junk. Cardox Fire Extin- 
guishing Systems are engineered to 
meet just such difficult requirements. 
Transformers represent only one of 
the many tough hazards given protec- 
tion by Cardox Fire Extinguishing Sys- 
tems. Engineered applications of Cardox 
Systems provide quick extinguishment 
of both large and small fires involving 
“A,” “B” or “C” hazards, or a combina- 
tion of all three types of flammables. 
TONS FOR LARGE FIRES 
POUNDS FOR SMALL ONES 
A Cardox System—engineered for the 
specific hazards it covers—extinguishes 
fires by a timed mass discharge of 
Cardox CO:, stored at 0° F. in a me- 
chanically refrigerated storage unit. 


CO, snow on surface of cooled oil at base of 
transformer. 


_ Enhanced extinguishing performance 
is possible because, as controlled and 
applied in Cardox Systems, Cardox CO:: 
(1) Has uniform extinguishing charac- 
teristics regardless of plant or atmos- 
pheric temperatures; (2) Applications 
can be engineered to the requirements 
of each specific hazard covered; (3) High 
CO: snow yield provides increased cool- 
ing effect (carbon dioxide released at 
0° F. yields 45% CO: snow); (4) Effective 
projection through relatively great dis- 
tance is achieved—even outdoors. 

If you would like more information 
for use in solving current war plant fire 
protection problems... or in formulat- 
ing fire protection plans that will pre- 
vent dangerous delays in getting post- 
war production in high gear... write on 
company letterhead for Bulletin 1464. 


CARDOX CORPORATION 


BELL BUILDING, CHICAGO Il, ILLINOIS 
District Offices in 
New York, Boston, Washington, Detroit, 
Cleveland, Atlanta, Pittsburgh, San Fran- 
cisco, Los Angeles, Seattle. 


.CO2 FIRESEXFINGUISHING SYSTEMS 
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The National Safety Council. 


By Ned H. Dearborn, 
President, National Safety Council, Inc. 


“Please send all the information you 
have on safety.” 

That request, hopefully conveyed on a 
post card, is one that is received frequently 
at the home office of the National Safety 
Council in Chicago. At the other extreme 
is a highly specialized inquiry about the 
health hazards of some obscure chemical. 

The first request can usually be satisfied 
with available literature giving a general 
picture of the safety movement. The other 
may require research in technical volumes 
and correspondence with many possible 
sources of information before the inquiry 
can be answered. These sources include 
member companies, scientific laboratories, 
government agencies, and other institu- 
tions whose helpful co-operation has en- 
abled the Council to build up an invalu- 
able fund of information on a wide variety 
of subjects. 

Like many associations, the National 
Safety Council was originally established 
as a clearing house for information in its 
field. Back in the last century there were 
numerous isolated attempts to overcome 
certain hazards of occupation, but these 
early safety efforts were largely by the trial 
and error method. Except for boiler in- 
spection, there was little engineering serv- 
ice available and there was no organization 
for the exchange of experience. 


But for years there had been a gradually 
developing feeling that many of the fatal 
and crippling accidents in industry were 
avoidable. More specifically, it was felt 
that some form of compensation for the 
victims of occupational accidents should be 
developed. About 1910, the states began 
enacting workmen’s compensation laws, 
and these proved to be a powerful incen- 
tive to safety effort. Both employers and 
insurance companies gave serious study to 
accident problems, and state departments 
of labor and industry expanded their pro- 
grams. 

As a national movement, fire protection 
had a 17-year start on accident prevention. 
That was quite natural, since fire is one of 
the most spectacular misadventures involv- 
ing life and property, and its destructive- 
ness is much more easily measured than 
that of most personal injury accidents. 
Fire insurance, too, was an earlier develop- 
ment than casualty insurance and its in- 
fluence was strongly felt in measures for 
protection against fire. 

The organization of the National Fire 
Protection Association in 1896 was an im- 
portant forward step in the movement 
toward universal safety. If the menace of 
fire could be checked, why not other 
hazards? 

In the early years of this century the 
Association of Iron and Steel Electrical 
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Engineers had organized a safety commit- 
tee for the study of accident causes and 
remedies. Throughout industry there was 
a growing interest in safety, and in Sep- 
tember, 1912, the committee held the First 
Co-operative Safety Congress in connec- 
tion with the Association’s annual conven- 
tion. Only a small group attended that 
historic conference in Milwaukee, but it 
included representatives of many impor- 
tant organizations. Meeting with delegates 
from prominent industrial concerns were 
representatives of the U. S. Department of 
Labor, the Bureau of Mines, the Interstate 
Commerce Commission, American Red 
Cross, National Association of Manufac- 
turers, insurance companies, state depart- 
ments, and others. 

A five-day session was held at which 
these men discussed their problems and 
exchanged experiences. They decided that 
through interchange of ideas a real science 
of safety could be developed. A committee 
was appointed to consider plans for a per- 
manent organization looking toward the 
perpetuation of an Annual Co-operative 
Safety Congress. 


Annual Safety Congress. 

It was the consensus of this committee 
that there was an opportunity for a co- 
ordinating body which should serve for 
future Congresses and Safety Exhibjts. 
This committee would undertake to act as 
a National Council of Industrial Safety, 
adding to its members from time to time 
representatives of such other groups as 
concern themselves with its problems. 
The National Council would begin at once 
to formulate plans for a 1913 Congress. 

The second Congress was held in New 
York the following September, and a few 
weeks later the National Council for 
Industrial Safety opened its offices in 
Chicago. Robert W. Campbell, Chief of 
Legal Staff of the Illinois Steel Company, 
was the Council's first president, and Wil- 
liam H. Cameron left the American Steel 
Foundries to become secretary and man- 
aging director. 

From the beginning the National Safety 
Council has been constantly enlarging its 
aims and the scope of its activities. In 
1914 at the Third Annual Safety Congress 
in Chicago the name was changed to “The 


National Safety Council’’ because it was 
realized that the field was mucn broader 
than industrial safety. The automobile was 
becoming an accepted means of transporta- 
tion and it was beginning to create new 
accident problems. 


Safety Poster. 

In March, 1914, the first safety poster 
was issued by the National Safety Council 
and a new medium of instruction for 
workers was developed. In November, 
1919, the Council’s mimeographed News- 
Letter became a printed periodical, the 
‘National Safety News.’’ Now, the Coun- 
cil has seven other monthly periodicals 
which cover quite thoroughly the principal 
divisions of the safety field. The “News” 
is a general magazine devoted largely to 
industrial safety and health. ‘Public 
Safety” is addressed to organizations and 
leaders in traffic safety. Other publications 
are “The Industrial Supervisor,” for plant 
foremen; “Safety Education,” for schools; 
“The Safe Worker’ and ‘The Safe 
Driver,” for employee distribution; the 
‘‘Home Safety Review,” for home safety; 
and the “Farm Safety Review,” for farm 
people. 

Other important publications are the 
Safe Practices Pamphlets, of which more 
than one hundred have been published to 
date, and the Industrial Data Sheets. 
These provide authentic engineering in- 
formation based on the contributed expe- 
riences of members and authorities on 
these particular subjects. A complete list 
of the Council’s publications would form 
quite a substantial catalogue. 

Of great value to all who are engaged in 
safety work are the statistics of accident 
occurrence and causes which point the 
way to preventive measures. In 1921 the 
Council issued its first annual report on 
accidents. Since then its statistical depart- 
ment has grown steadily in its scope and 
accuracy, and the annual booklet, ‘‘Acci- 
dent Facts,” holds a unique position as a 
compact and authoritative source of acci- 
dent data. 

Meetings which bring safety workers 
together have also been important in the 
extension of safety work. In addition to 
the National Safety Congress and Exposi- 
tion, which now draws an attendance of 
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about 10,000, local safety councils and 
other organizations each year hold re- 
gional safety conferences, reaching thou- 
sands who could not attend the National 
Congress. In most of these meetings fire 
protection has an important place in the 
program. 


The Council's Organization. 

The National Safety Council has always 
been a non-profit organization, supported 
chiefly by membership dues and the sale of 
publications and other materials. It re- 
ceives no financial support from the gov- 
ernment, although departments of federal, 
state and municipal governments partic- 
ipate in its activities on the same basis as 
other members. 

Council policies are formulated by the 
Trustees, the Executive Board, and the 
numerous sectional committees. All told, 
approximately one thousand persons are 
serving on the various committees that 
shape the Council’s policies and direct the 
programs in various fields. This does not 
include thousands more who are serving 
community safety councils and other local 
groups. 

In its earlier years the Council was 
largely a membership service organization. 
Its income was derived from membership 
dues for which members were entitled to 
certain specific services. There was little 
left for activities which were not self-sup- 
porting. But the Council’s leaders never 
lost sight of the public service aspects of 
safety. The current annual grant from the 
Automotive Safety Foundation is the larg- 
est of many special contributions which 
have been made to the Council at various 
times for specific a and these have 
been extremely helpful although far from 
sufficient to do the total public service job. 

More recently, through industry’s sup- 
port of the National Safety Council’s War 
Production Fund to Conserve Manpower, 
a more effective organization was made 
possible. It made possible the opening of 
regional offices to reach large sections of 
the country with which it was difficult to 
maintain personal contact from the home 
office. It has also made possible expanded 
programs in the important fields of home, 
farm, traffic and school safety, and general 
public education. 


But perhaps the Council’s greatest con- 
tribution to safety has been made indirect- 
ly. The job of preventing accidents is 
much too big for one organization. By 
working through other organizations, both 
national and local, the effectiveness of the 
safety program is multiplied many times. 
The Council is proud to have inspired and 
aided many safety programs. 

Much credit is due also to those indus- 
trial members who have consistently sup- 
ported safety both in the plant and off the 
job. Any plant with a live safety program 
is a center of safety influence for its com- 
munity. 

Lives Saved. 

In looking back over the past thirty 
yeats we can see certain definite results of 
these combined efforts for safety. In 1913 
the accidental death rate in the United 
States was 85.5 per 100,000 population. In 
1943 the rate was 72.3. For the interven- 
ing years the trend, with occasional slight 
interruptions, was consistently downward, 
in spite of the increasing toll of motor 
vehicle accidents. Had accidents continued 
to occur at the 1913 rate, 35,000 persons 
now alive would have met accidental death 
during 1943. In these thirty years a total 
of 310,000 lives have been saved through 
the over-all reduction in accidental deaths. 

Following World War I safety effort in 
many fields brought about reductions in 
accidental deaths which offset the steadily 
increasing totals of motor-vehicle fatal- 
ities. Conspicuous in the record of the 
period between wars were the accident re- 
ductions made by many industries and by 
the railroads. Improvements in safeguards 
and protective equipment were practically 
continuous during this period; medical de- 
partments began to include health super- 
vision and occupational hygiene in their 
programs; improved training for super- 
visors and workers became more general. 
All of these figured prominently in the ex- 
cellent safety records established by many 
companies. 

When World War II became imminent 
and the nation began to speed up defense 
measures, there was considerable appre- 
hension about rising accident rates. Here 
the value of established safety programs 
became evident. The many splendid rec- 
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ords that have been made in spite of the 
stress of war production have been pos- 
sible because many years of organized 
effort had built up efficient safety organiza- 
tions and trained millions of workers in 
safe ways. 

When the war appeared inevitable in 
1941, the National Safety Council was 
asked by the President of the United States 
to lead a nationwide emergency campaign 
to prevent accidents that hinder vital war 
production. This assignment has been and 
is being carried out. 

This, incidentally, is the third national 
emergency in which the National Safety 
Council has been asked to help. In World 
War I the Council helped the Federal gov- 
ernment establish safety programs in the 
war industries. During the depression, 
when vast public works projects were 
planned to relieve unemployment, the 
Council assisted in setting up a safety 
organization which did much to check ac- 
cident rates among the inexperienced 
workers hastily recruited for work proj- 
ects. Prominent safety men gladly con- 
tributed their services as state and local 
safety directors for these projects, and 
today many are also serving the National 
Committee for the Conservation of Man- 


power in Industry. 

Events across the world are moving so 
swiftly that anything written today may be 
subject to revision by the time it appears in 
print. But winning the war is still our im- 
mediate job—one that demands our fullest 
effort, unhindered by accidents, fires and 
diseases. 

But there also are signs that problems of 
peace, reconversion and rehabilitation will 
soon be with us. They will be serious, but 
no more difficult from a physical stand- 
point than those we have met and over- 
come in the past. With the incentive of 
winning a war no longer spurring industry 
and the public there is likely to be a se- 
rious letdown. People will be impatient 
and in a hurry to eons all restraint, a 
condition which is highly unfavorable to 
safety. 

Our job, as I see it, is to keep the nation 
mobilized in peace and war to combat 
these enemies at home that continually 
threaten human welfare. 

The record of 97,500 accidental deaths 
and ten million non-fatal injuries last year 
remains a challenge to all of us. We must 
not relax our contribution to the war effort, 
but we must be prepared to change our 
tactics with the nation’s needs. 
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Chemistry in Fire Prevention. 
By Captain Loren G. Farrell, 


Detroit Fire Prevention Bureau. 


The results of chemical analysis and the 
use of chemical apparatus are vitally im- 
portant to fire prevention in many ways. 
The determination of flash points of flam- 
mable fluids, explosive ranges of vapors, 
toxicity of materials and their combustion 
products is only a small part of the data 
determined in fire department laboratories 
under the supervision of those charged 
with the duty of protecting life and prop- 
erty from fire. 

Information of this nature is furnished 
principally to fire departments by such 
capable and efficient organizations as 
the National Fire Protection Association, 
Factory Mutuals, Mill Mutuals, National 
Board of Fire Underwriters, and others. 
While these organizations are doing a 
splendid job and give invaluable service to 
the fire departments of the country, certain 
technical data which are badly needed to 
aid in the prevention of loss of life and 
destruction of property are not, and cannot 
be, furnished by these organizations. 

This technical information can best be 
obtained by chemical research into local 
fire problems as carried on in laboratories 
within local fire departments. Such lab- 
oratories should be equipped to service 
such work as arson and sabotage investiga- 
tion, fire prevention, fire training and fire 
fighting. 

The present wartime situation in re- 
gard to technical fire prevention needs has 
been brought about by many factors. Thou- 
sands of firms all over the country are 
manufacturing hazardous fluids and other 
materials and, for reasons of their own, 
these firms do not seek approval of the ma- 
terials at any reputable testing laboratories. 

Many materials which have been tested 
and classified by competent authority are 
diluted or mixed with potentially hazard- 
ous materials, resulting in a hazard which 
cannot be read on the label. 


Also, many pieces of equipment or ap- 
paratus which bear the label of approval of 
a recognized testing laboratory have been 
altered or are not being used in the recom- 
mended manner, creating a hazard which 
makes the approval label worthless. 

Rapid industrial progress induced by 
the war has developed new materials and 
techniques, and with them new and often 
unclassified hazardous situations. As an 
example, the necessity of speed in produc- 
tion has resulted in the development of 
fast drying solvents for the paint industry. 
Many of these solvents are not fully under- 
stood by the companies using them or by 
the members of fire departments coming 
in contact with them. Other hazardous 
developments include alloys such as those 
of magnesium, chemical compounds em- 
ployed in steel treating, and substitute ma- 
terials for dry cleaning and degreasing 
operations. The plastics industry has in- 
troduced many new fire hazards. The situa- 
tion concerning new materials has reached 
such proportions that the N.F.P.A. Com- 
mittee on Hazardous Chemicals and Ex- 
plosives is now in the process of making a 
critical review of many of the newer chem- 
icals used in large quantities in connection 
with certain war activities. Recommenda- 
tions will be made with respect tc their 
fire, life and storage hazards, and proper 
fire fighting methods. 

Another problem in fire control resulting 
from the non-existence of local laboratories 
is the vital element of time. As soon as a 
member of any fire department is cogni- 
zant of an existing fire hazard, that depart- 
ment is then carrying the responsibility of 
life and property until the violation is cor- 
rected or the responsibility has been 
shifted to the courts. We must have rapid 
and correct classifications of materials if we 


This article is based on an address by Captain 
Loren G. Farrell, presented at the 48th Annual 
Meeting of the National Fire Protection Associa- 
tion, Philadelphia, May 9, 1944. 
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are to correct violations and shorten the 
period of responsibility for the fire depart- 
ment. 

An example of the necessity for prompt- 
ly detecting and correcting hazardous con- 
ditions is the case of a prominent branch of 
the rubber industry located in Detroit. 
This branch, faced with the demand for 
immediate conversion from processing 
crude rubber to processing reclaimed rub- 





Microscopic examination of condensate 
on piece of window glass taken from a fire. 


ber, attempted to use the same equip- 
ment and fire protection for the new pro- 
cess as had been used for the old. The new 
process used gasoline in place of a less 
hazardous solvent. The result of this par- 
tial conversion to the use of gasoline was 
an average of ten fires a day for a period of 
weeks. It was necessary to revamp the 
entire grounding equipment in this build- 
ing and to add extinguishing agents of a 
type not used before. 

The scientific problems involved in the 
efficient investigation of arson and sabo- 
tage alone are ample justification for the 
establishment of a local laboratory devoted 
to fire and its allied fields. Many years 
ago Detective Inspector George W. Smith, 
head of the Arson Squad of the City of 
Detroit, recognized the necessity of a lab- 
oratory devoted to fire investigation. Over 
twenty years’ experience had proved to 
him that the following factors are impor- 
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tant in the proper preparation of the 
technical aspects of arson cases. 

The time element is vital. Evidence 
must be secured and tested immediately 
because some types of evidence will de- 
teriorate or change chemically in a few 
moments or hours and, in some instances, 
regardless of all attempts at preservation. 
The testing of evidence immediately makes 
it possible to apprehend persons involved 
in an arson case before they have had time 
to cover their tracks or flee the locality. A 
prompt analysis guides the investigator in 
the searching and removal of débris, pre- 
venting the accidental destruction of im- 
portant evidence and aiding in finding 
further materials indicated as present by 
preliminary analysis. 

All securing, handling and analyzing of 
evidence should be done by a chemist 
technically qualified in the aspects of arson 
as well as in his scientific field. 

In most cities no single laboratory, 
either municipally or privately owned, is 
equipped to carry through completely the 
various types of analyses needed. In spite 
of splendid co-operation by these organ- 
izations, patchwork results are obtained 
which give only a fair picture of the situa- 
tion, and the time lost in obtaining these 
results, plus the diversified techniques 
used, partially or completely nullifies the 
material aid derived from the analysis. 
Moreover, the use of various laboratories 
results in the need to subpcena a multitude 
of persons whose presence and authority 
are all open to attack by legal defense. 

Many pieces of scientific equipment are 
not to be found in the average city and, in 
many cases, equipment has not yet been 
designed for particular fire investigation 
problems. It has been necessary to devise 
equipment specifically designed for arson 
investigation. 

Inspector Smith of the Detroit Arson 
Squad sought the answer to these prob- 
lems. The Federal Bureau of Investiga- 
tion laboratory at Washington was in- 
spected and studied for a matter of three 
days, and other prominent laboratories 
throughout the country were surveyed to 
ascertain the minimum equipment re- 
quired. 

About two years ago 
Edward W. Hall, after 


Fire Marshal 
reviewing the 
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Special reduced pressure ‘distillation apparatus for coniinsitinn Sienasebl vapors 
from evidence. 


chemical aspects of fire prevention, took 
steps to prepare the Detroit Fire Preven- 
tion Bureau for obtainiig its much needed 
information. At the present time over 
three thousand hazardous materials. have 
been classified by the Fire Prevention Bu- 
reau. 

Work in the laboratory is broken down 
into eight general divisions as follows: 

Examination of materials and analysis of 
chemicals involved in fires of both incen- 
diary and accidental origin. 

Analysis of all types of hazardous ma- 
terials to ascertain proper methods of stor- 
age and handling. 

Determination of flammability, toxicity, 
and smoke-producing characteristics of 
materials, especially those stored in large 
amounts. This information is especially 
valuable to the fire department in fighting 
fires involving such materials. 

Examination and testing of fire extin- 
guishing agents, chemicals and equipment 
sold or proposed to be sold in the City of 
Detroit. 

Analysis and classification for proper 
storage and handling of all materials com- 
ing under the jurisdiction of the various 
city ordinances and state laws enforced by 
the Fire Prevention Bureau. 

Testing and classification of new mate- 
tials, such as plastics, synthetic paints, etc., 
in regard to their fire hazard. 


Research in regard to new materials for 
fire protection and fire extinguishment 
and the techniques of application. 

Preparation of exhibits and demonstra- 
tions for public education in fire preven- 
tion and fire fighting. 

Where hazardous materials are used or 
stored which bear the approval of some 
reputable testing organization, periodic 
checks are made of the material to deter- 
mine if dilution or improper use is being 
practiced. 

Equipment bearing approval labels is 
periodically checked to determine if the 
equipment is in its original approved con- 
dition and, further, it it is being used as 
recommended by approval authorities. 

To accomplish the above testing and 
analysis, it has been found necessary to use 
A.S.T.M., National Bureau of Standards, 
and other procedures. 

Low flash materials are tested in the 
Tagliabue closed cup tester. Higher flash 
materials are tested in the Cleveland open 
cup tester. 

Vapor pressure is determined by the 
Reid method, using a calibrated modified 
bomb in a constant temperature water 
bath. The bomb is modified to test very 
small samples. 

Specific gravity is determined by one of 
the several recognized methods. 

Ignition temperature is determined by 
standard oven and furnace methods. 
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Gaseous combustion products are de- 
termined by A.S.T.M. and other methods 
as to quality and quantity, assisted by port- 
able field type “‘gasalyser.”” 

Feigl’s method of “Qualitative analysis 
by spot tests’ is employed for preliminary 
indication of the presence of certain 
metals, acids, organic materials and mix- 
tures. This procedure has proved very 
valuable in arson squad and sabotage work 
due to its speed and workability with 
small samples. 

Preliminary testing is followed by stand- 
ard schematic qualitative analysis for con- 
firmation and preparation of sizable sam- 
ple separation. Gravimetric, titration, and 
other methods are used for quantitative 
determination, although it has been found 
expedient at times to use electrolytic anal- 
ysis in the Slomin equipment. 

All microscopic work for court testi- 
mony is photographed by photomicro- 
graphic apparatus. 

In some instances, particularly in arson 
and sabotage work, it has been necessary 
to use established fundamentals in new 
ways. One of these cases occurred when it 
became necessary to recover and identify 
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small amounts of flammable materials 
from water-soaked evidence without 
changing the appearance of the evidence. 

A complete photographic laboratory 
with portable equipment is maintained 
and used in conjunction with the chemical 
laboratory. 

The following cases illustrate the func- 
tion of the laboratory. 


Arson Investigation. 

Some weeks ago an explosion and fire 
occurred in a hat cleaning establishment 
in the city of Detroit. After extinguish- 
ment of the blaze the body of a man was 
discovered, and preliminary examina- 
tion revealed that the body was severely 
burned and no clothing was left. The fact 
that the body was on its back, an unusual 
position for a person burned to death, 
prompted the investigator to accompany 
the body to the morgue, and there it was 
discovered that the victim had suffered 
multiple compound fractures of the skull, 
and several strands of rope were buried in 
the flesh of the neck. A thorough exam- 
ination of the premises revealed a small 
portion of a hip pocket, a few inches of 
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belt, the sole of one shoe and a few square 
inches of underwear under water. A 
bloody machinist’s hammer and the rem- 
nants of a ball of twine were also dis- 
covered. The articles of clothing were im- 
mediately sealed and the fire department 
laboratory proceeded to extract thirty-nine 
cubic centimeters of cleaning solvent from 
the articles. This solvent was traced 
through its composition to the original 
refinery and to the purchaser. The twine 
was identified as similar to that around the 
neck of the victim, and indentations in the 
skull were matched with contours of the 
hammer. The murderer was apprehended 
that evening and was found guilty of first 
degree murder. 

The Detroit City eo at one time 
was used to house army bombers en route 
overseas. About eleven o'clock one winter 
evening, with the temperature at twelve 
above zero, a “blazing torch” was ob- 
served on the roof above the plane storage. 
Subsequent investigation by the arson 
squad revealed that the burning object was 
a tar mop which had been used that day 
in resurfacing the roof. Considerable mys- 
tery was developed in regard to the igni- 
tion of this object. The fire department 
laboratory secured three identical mops 
and a supply of the same tar used. The 
mops were dipped and refrigerated to a 
degree compatative to fifteen degrees 
above zero. Within eight hours one mop 
burst into flame and the other two, upon 
being cut open, showed evidence of de- 
' composition and internal heating. 


Fire Prevention and Fire Control. 


On a hot summer evening a gasoline 
tanker in the Rouge River in the City of 
Detroit suddenly burst into flame shortly 
after loading and getting under way. The 
Detroit Fire Department laboratory im- 
mediately took samples of the gasoline 
from which the tanker had been loaded, 
recorded atmospheric conditions and re- 
layed this information to the fire fighting 


force. Due to the inaccessible position of 
the vessel in the river between two bridges, 
fire fighting was greatly hampered. The 
laboratory kept close record of atmospheric 
conditions, especially humidity, and the 
fire was extinguished when humidity had 
risen to approximately ninety-eight per 
cent, and the hose lines were applied to 
create additional water fog and mist. 





Tagliabue closed cup tester in operation. 
Samples being tested are dry cleaning 
fluids. 


In the last six months a scarcity of 
chlorinated hydrocarbons has developed 
for use in the dry cleaning industry. The 
result has been an increased number of 
fires within that industry due to the use of 
flammable fluids in machines not designed 
for their use. The Detroit Fire Prevention 
Bureau conducted a rigid inspection of 
over eleven hundred dry cleaners, and 
samples of all fluids being used were tested 
in the laboratory. It was found that over 
three hundred were using fluids in viola- 
tion of their licenses and permits. Rigid 
enforcement resulted in the reduction of 
fires in that occupancy by over seventy-five 
per cent. 
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Melbourne Makes Fire Prevention Pay. 


How the Melbourne, Australia, Fire Brigade 
Makes Its Fire Prevention Bureau Self-Sup porting. 


The increasing scope of municipal fire 
prevention activities and the demand for 
trained personnel for assignment to fire 
prevention duties often put a severe strain 
on fire fighting forces whose numbers are 
often barely adequate for proper protec- 
tion of lives and property. In addition, the 
cost of the added activities cannot always 
be met without an increased budget and 
frequently the necessary appropriations are 
not forthcoming. 

This was the problem that confronted 
the Metropolitan Fire Brigade of Mel- 
bourne, Australia, at the turn of the cen- 
tury shortly after its organization on a pro- 
fessional basis when fire prevention duties 
imposed by state and municipal regula- 
tions severely overtaxed the fire fighting 
staff of the rapidly growing city. The 
problem has been met by the establish- 
ment of a Special Service Staff within the 
Brigade, similar to the Fire Prevention 
Bureaus of American municipalities, con- 
sisting of a group of specially trained 
uniformed members whose services are 
charged at a rate adequate to cover cost. 


Organization and Development. 

The Special Service Staff of the Metro- 
politan Fire Brigades Board was organized 
in 1907 as the result of increasing de- 
mands made by Federal, State and munic- 
ipal regulations for special duties to be 
undertaken by fire brigade personnel in 
preventing fires, safeguarding public as- 
semblies and maintaining fire protective 
equipment in private and public establish- 
ments. These duties include the mainte. 
nance of fire fighting equipment required 
by municipal regulation in all industrial 
establishments, the assignment of firemen 
to all places of amusement, the super- 
vision and maintenance of fire equipment 
in places of amusement and other public 
buildings, and the inspection of Federal 
and State buildings, including the testing 
and maintenance of fire protective equip- 
ment therein. 


No appropriation is made from public 
funds for the maintenance of the Special 
Service Staff, and all costs of operation are 
met by charges made for the maintenance 
of fire protective equipment and services 
rendered. Charges are based on actual 
costs, and it has been found possible to 
render efficient service to the public for a 
moderate fee, and at the same time main- 
tain the staff on a completely self-support- 
ing basis. 

Since its establishment the work of the 
Special Service Staff has grown by leaps 
and bounds so that today it employs more 
than one hundred full-time special fire- 
men. Fire hose installed in private estab- 
lishments and public buildings under the 
care of the Brigade has increased from 
3500 lengths in 1923 to more than 16,000 
lengths in 1943, and the number of fire 
extinguishers tested and re-charged semi- 
annually has increased from approximately 
6000 to 51,000 in the same period. 


Personnel and Equipment. 

The Special Service Staff consists of 3 
officers, 5 senior firemen and 100 special 
service firemen, all of whom are wholly 
engaged in fire prevention activities. 
Thirty-five of these men are assigned to 
theatre duty, forty make regular patrols of 
government and private buildings, and the 
remainder are employed in maintaining 
fire appliances, holding fire drills, instruct- 
ing plant employees, testing auxiliary fire 
alarms and similar special duty. One officer 
Note: This article has been prepared from 
data furnished the Executive Office by James 
Kemp, Esq., Chief Officer of the Metropolitan 
Fire Brigade, Melbourne, Australia (Member 
N.F.P.A.). In connection with the work done 
by the Special Service Staff (Fire Prevention 
Bureau) in maintaining first aid fire fighting 
equipment, it is interesting to note that in order 
to renew its operating license a factory in Mel- 
bourne must show that its appliances are main- 
tained by the Fire Brigade. The present popula- 
tion of the Metropolitan Area served by the Fire 
Brigade is a little cver a millior.—Ed. 
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METROPOLITAN FIRE BRIGADES BOARD 


Schedule of Charges for Special Services 


HOSE 


ANNUAL CHARGE for quarterly inspection and half-yearly test of hose at 
public or private buildings, with report on its condition: 
Cue linen op ncette =... 2 Oe OS OS ee a 
Two lengths of hose . . .« Sl gs Wa ges ee 
Three to five lengths of hose . . fiat sy ee 
Exceeding five lengths but not setiens seven —— a ake hr 
Exceeding seven lengths but not exceeding ten lengths. . . 500 
Every additional five lengths, or portion of five lengths eyond ton 100 


SODA-ACID AND WATER-FILLED TYPE EXTINGUISHERS 


ANNUAL CHARGE for half-yearly test and re-charge of hand chemical fire 
extinguishers: 
One extinguisher only .. ee ee eee 
Two to four extinguishers. . a ih ae i= fg: 1 
Each additional extinguisher. ee eC er ee 


When sealed acid tubes, cages, or ordinary acid bottles are renewed an additional 
charge will be made therefor. 


CARBON TETRACHLORIDE, COz AND FOAM-TYPE 
EXTINGUISHERS 


ANNUAL CHARGE for inspection will be the same as for soda-acid type extin- 
guishers plus the cost of material used when re-filling is required. 


PATROL AND THEATRE DUTIES 


CHARGES for patrol and theatre duty will be 3/3d per. hour with a mini- 
mum charge of 15 /—. District officers will therefore instruct men doing theatre 
duty to collect 15/— per man per performance. 

JAS. KEMP, Chief Officer F. A. JOHNS, Secretary 
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devotes his entire time to reporting and 
advising on fire protection requirements 
for premises occupied by firms operating 
under the Contracts Board (Government 
procurement agency). 

Motor vehicles used by the Staff in- 
clude a “‘tank’’ truck fitted with soda and 
foam solution tanks, five trucks equipped 
for hose and extinguisher testing, a utility 
truck and an inspection car. 


Maintenance of Fire Appliances. 

During the year 1943, 16,818 lengths 
of fire hose in private establishments and 
public buildings were given a quarterly 
inspection, tested half yearly and, where 
necessary, were repaired in the Brigade’s 
own shop. A total of 50,829 fire extin- 
guishers were tested and re-charged twice 
during the year. Hydraulic tests were 
made on 193 extinguishers whose condi- 
tion was questionable and 34 were con- 
demned. 

Fire protective equipment in buildings 
maintained by the Brigade was used by 
employees of the facilities to extinguish 
1095 fires occurring on their premises. 
The equipment used was promptly serv- 
iced by the Special Service Staff and re- 
turned to commission immediately. Where 
fires have occurred in premises not under 
the care of the Brigade, arrangements have 
been made with the proprietors for the re- 
conditioning and subsequent care of fire 
protection appliances. 

In addition to the maintenance of fire 
protective equipment, 1236 auxiliary fire 
alarms in public and private buildings and 
two installations of automatic fire alarms 
have been given monthly tests. 


Fire and Exit Drills. 

One of the special war activities of the 
Staff has been the concentration on the 
protection of large-scale industry, with 
particular reference to the training and 
drilling of employees in the use of first 
aid fire fighting equipment and the quick- 
est and best means of exit in case of fire. 
During 1943 instruction in fire prevention, 
demonstrations of use of equipment, and 
fire exit drills were held as follows: 


No. of 
Drills 


1,250 


Persons 
Instructed 


Munitions establishments. . 6,846 


Railways, hospitals, thea- 
tres, factories, etc...... 


384 4,079 


1,634 10,925 


Waterflow Tests and Standardization 

of Hydrants. 

Waterflow tests were made at all hy- 
drants and standpipes in all property 
taken over for maintenance by the Brigade 
during the year. In addition, water sup- 
plies were checked in all buildings 
equipped with fire hose and maintained 
by the Brigade. Special investigations and 
tests were also made in 278 public build- 
ings and factories. 

Where inadequate pressures were ob- 
tained, suitable recommendations were 
forwarded for replacement of piping re- 
sponsible for the condition. The chief 
causes of low or inadequate pressure were 
found to be small diameter or corroded 
piping and the taking of industrial sup- 
plies from the fire system. In a number of 
premises the water supply was found shut 
off. These defects were corrected by the 
proper authorities. 

The standardization of fire hydrants and 
hose fittings to make them interchangeable 
with those of the Metropolitan Fire Bri- 
gade was carried out for a total of 24 hy- 
drants on ten premises. 

Inspections. 

Fire prevention inspections of industrial 
and mercantile establishments are made by 
Staff personnel, and conditions such as ac- 
cumulations of rubbish, the careless han- 
dling and storage of flammable and com- 
bustible materials, and the obstruction of 
fire appliances or exits doors are periodi- 
cally called to the attention of management 
for correction. The increased demands for 
the services of the Special Service Staff in 
an advisory capacity with reference to pro- 
tection of large-scale industrial plants and 
for the maintenance of their protective 
equipment have necessitated renewed con- 
centration on the instruction of employees 
and the organization of fire squads or in- 
dustrial brigades trained by the Metro- 
politan Brigade at the premises concerned. 

A special feature of this work is to make 
these private plant brigades, many of 
which serve isolated plants, as complete 
and self-sustaining as possible. In many 
instances water storage tanks have been 
installed and mobile equipment provided 
at the suggestion of the Special Service 
Staff so that employees may attack and pre- 
vent a fire from reaching serious propor- 
tions pending the arrival of the municipal 
brigade. 
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Fire Fighting History at a Glance. 


By Boris Laiming, 
(Member N.F.P.A.). 


The facts assembled in the tabulation 
under this title are not just history. They 
demonstrate certain trends in fire protec- 
tion, most important of which is a steady 
reduction of manpower available for fight- 
ing fires. Those facts are of interest to the 
fire administrator and to the fireman as 
well. 

The steady progress of mechanical in- 
vention has all but eliminated the large 
crews of firemen formerly employed in 
bringing a supply of water to the fire 
streams operating at the fire. Scores of 
men manning the “brakes” and bucket 
brigades, drivers of horse-drawn 7 
tus, stokers of steam engines are all but a 
memory of the past. However, men han- 
dling the hose lines by hand at the fire are 
the backbone of all fire fighting —— 
now, just as they were seventy-five years 
ago. The utilization of engine capacity 
still depends upon manpower available for 
handling the number of streams which can 
be supplied by the present mechanical 
pumping equipment. 

The tabulation on pages 94 and 95 


shows that the manpower responding to’ 


fires in American fire departments in re- 
cent years was three firemen to each 250 
gallons per minute pumping capacity of 
the apparatus in service. This capacity cor- 
responds to one 114-inch standard fire 
stream. Observations made at working 
fires over a period of years showed that the 
actual number of standard streams oper- 
ated was ordinarily in accord with a man- 
power of six firemen responding to those 
fires, whereas only half of the pumping 
capacity which responded was actually 
utilized at the great majority of those fires. 
The excess capacity which cannot ordi- 
narily be manned is sometimes utilized 
partially, in conjunction with turrets or 
other heavy stream appliances which re- 
quire few men to handle. 

The data for the tabulation were com- 
piled from records of the largest cities 
only, In smaller cities which maintain paid 
fire departments, there are even fewer fire- 
men per unit of pumping capacity, often 


only half as many as there are in the 
largest cities. 

The reader is cautioned against draw- 
ing a hasty conclusion from the foregoing 
that fire department manpower is univer- 
sally insufficient, or that the number of 
pumping engines maintained by American 
cities is too large. Fire Fighting History 
at a Glance merely suggests that an ap- 
parent discrepancy exists between fire de- 
partment manpower available for duty and 
the total existing pumping capacity of the 
fire apparatus in service. Each individual 
city would profit by making a technical 
survey of the causes for this apparent dis- 
crepancy between manpower and pump- 
ing capacity against the background of 
local conditions and requirements for ade- 
~— fire protection. Such a survey may 

emonstrate that the total number of 
pumping units in a city is justified by the 
need for heavy streams for large fires and 
by the standard requirements for adequate 
distribution of those units over the city 
area. Thus it may be demonstrated that 
the manpower available for each unit in 
that particular city is inadequate, and that 
serious fires always call for an unneces- 
sarily large concentration of units solely 
for the purpose of bringing enough men to 
the fire, thereby seriously depleting protec- 
tion in other areas. On the other hand, a 
survey may show that the existing man- 
power is satisfactory, and the number and 
distribution of the units is adequate, but 
that the individual units have an excessive 
capacity which is never utilized at actual 
fires. This knowledge can aid in formulat- 
ing a more satisfactory and economical 
procurement policy for the city’s fire ap- 
paratus, doing away with future purchases 
of excessively large units. The problem 
cannot be solved by mere reduction of the 
number of existing pumping units, where 
the total manpower is found to be ade- 
quate for the city’s needs, because this 
would in most cases violate well-estab- 
lished principles of distribution of the 
units to insure prompt response to fires, 
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requiring attendance of the first unit at a 
fire within a specified interval of time. 

It is the opinion of the writer that a 
correct balance between manpower and 
pumping capacity, providing for adequate 
reserve capacity occasionally needed for 
heavy stream appliances, insures most eff- 
cient operation of the fire service. An in- 
vestment in excessive pumping capacity, 
contained in large individual units with 
insufficient manpower to handle them, 
tends to retard modernization of a city’s 
fire department equipment as a whole, due 
to greater cost of such units, and the im- 
possibility of reducing’ their number with- 
out violating sound distribution require- 
ments. 

What constitutes adequate pumping ca- 
pacity in relation to manpower and ade- 
quate unit distribution can be determined 
by a critical study of the requirements of 
the National Board of Fire Underwriters 
Grading Schedule for cities, which were 
formulated from long experience, and of 
the local physical conditions in each in- 
dividual city. 


Through the years 2 steady decrease of 
manpower on duty per unit of pumping 


capacity is accounted for by mechanization. 
This trend, shown in the fourth horizontal 
division in the tabulation, is slightly modi- 
fied by the much needed improvement of 
working conditions of the firemen, demon- 
strated by comparison between this divi- 
sion and the next division above. Smaller 
figures for European countries in the first 
two and in the last horizontal columns in 
the tabulation reflect the prevalence of 
fire-retardant construction in those coun- 
tries compared with the United States, and 
the effect of penalties imposed for negli- 
gence with fire. 

Fires are decidedly on the increase, as 
seen from the data in the last horizontal 
column of the tabulation. Apparently, the 
fire frequency tends to overtake the im- 
provements in construction and fire pre- 
vention, probably due to a vast increase in 
hazardous materials, processes, and devices 
which have come into common use. This 
last column also serves to illustrate, by 
comparison with the second horizontal 
column of the tabulation, how much 
greater a load of fire duty the resent-day 
fireman is bearing roid with his 
predecessor in former years. 
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Distribution of OCD Fire Pumps. 


By Warren Y. Kimball, 
N.F.P.A. Staff. 


Probably no question is asked more fre- 
quently in fire protection circles today than 
“What is going to become of all the OCD 
pumps?” It may be recalled that early in 
the United States’ participation in the 
present war $100,000,000 was appro- 
priated by Congress for civilian defense 
equipment, including gas masks, medical 
items, and fire equipment, to be distrib- 
uted by the U. S. Office of Civilian De- 
fense. Of this, approximately $63,000,000 
was earmarked for fire protection equip- 
ment, and from this $36,000,000 was 
spent in the production of some 18,000 
auxiliary fire service pumpers with related 
equipment and appliances necessary for 
their use. 

Due to inevitable wartime delays, which 
included difficulties in getting priorities 
for critical materials and necessary revi- 
sion of plans and specifications to permit 
use of substitute materials, considerable 
time elapsed before an appreciable amount 
of the equipment was ready for distribu- 
tion, which was chiefly carried out in 
1943. This was after most of the fear of 
anticipated air raids on this continent had 
passed. Approximately 15,000 pumping 
units were distributed—a number roughly 
equivalent to one for each fire department 
organization in the country at the present 
time. However, in the wartime distribu- 
tion no attempt was made to provide 
equipment for all communities. Distribu- 
tion was made chiefly to communities of 
more than 10,000 population in a 300- 
mile strip of territory along the Atlantic, 
Pacific and Gulf coasts, and to other com- 
munities designated as essential target 
areas by the War Department. All of the 
pumpers manufactured under the program 
were of 500-gallon per minute capacity. 
The apparatus was not assembled by reg- 
ular manufacturers of fire apparatus, and 
was designed merely for auxiliary service 
chiefly in connection ‘with possible air 
raids. 

With a distribution of fire fighting units 


equal to an average 10-year production of 
fire equipment in typical pre-depression 
years, there has been a great deal of inter- 
est in the ultimate distribution of the 
OCD pumpers to see that (1) units are 
used where they will improve fire protec- 
tion, and (2) that this equipment is not 
disposed of in a manner that will jeopard- 
ize the existing fire apparatus industry on 
which the country depends for the manu- 
facture and maintenance of its fire fighting 
equipment. 

While actual plans for the future dis- 
tribution of OCD pumping apparatus 
probably must await the action of any 
U. S. government agency or board created 
to dispose of the tremendous amounts of 
surplus war property, the foreseen curtail- 
ment of operations by the U. S. Office of 
Civilian Defense with the expiration of 
their fiscal year on June 30th, made desir- 
able some study of this problem. Accord- 
ingly, at the time of the N.F.P.A. Annual 
Meeting last May, an informal committee 
was organized, at OCD request, to explore 
this subject and attempt to get a consensus 
of the thoughts of the fire service regard- 
ing this matter. Chairman of the group 
was George W. Booth, Chief Engineer of 
the National Board of Fire Underwriters. 
Others participating were Fred Shepperd, 
Editor of Fire Enginering and headquar- 
ters manager for the International Associa- 
tion of Fire Chiefs; George Richardson, 
Secretary-Treasurer of the International 
Association of Fire Fighters; Harry Pon- 
tius, of the Ohio Farm Bureau Federation, 
Chairman of the N.F.P.A. Joint Commit- 
tee on Post-war Rural Fire Protection (re- 
porting to the N.F.P.A. Committee on 
Farm Fire Protection and the Agricultural 


Note: This article is presented only for 
purposes of information; the recommendations 
quoted herein have not been acted upon officially 
by the N.F.P.A. The N.F.P.A. Committee on 
Farm Fire Protection is studying the problem as 
it relates to farm fire protection, and may in due 
course submit recommendations to the Associa- 
tion for official action.—Ed. 
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Committee of the National Fire Waste 
Council); Warren Y. Kimball, N.F.P.A. 
Staff and Editor of Volunteer Firemen, 
and Chief Roi B. Woolley, Assistant Edi- 
tor of Fire Engineering, serving as com- 
mittee secretary. 

As a means of obtaining information 
upon which to base its recommendations 
this committee requested the headquarters 
office of the Infernational Association of 
Fire Chiefs to survey the fire chiefs to 
whom such equipment had been allocated 
to determine the use they were making of 
the OCD pumps and how much equip- 
ment they were prepared to release. The 
N.F.P.A. executive office was asked to de- 
termine the possibility of using surplus 
OCD pumpers in now unprotected rural 
areas, 

The survey by the Fire Chiefs’ Associa- 
tion received replies from 450 fire depart- 
ments having OCD equipment in 29 states 
and the District of Columbia. Of these 
450 departments, 302 had mounted at 
least a portion of their OCD equipment 
so as to make it serviceable for emergency 
use. Of the 450 communities, 205 were 
willing to turn in a// of their OCD equip- 
ment, 175 would turn in part of the OCD 
equipment in their possession, while only 
57 communities wished to retain all of 
their OCD units. Some of these latter had 
received only one or two units. 

It is reported that some 15,000 pump- 
ing units had been distributed to fire de- 
partments on an overall ratio of 3 trailer 
pumpers, 2 skid mounted pumps with at- 
tached motors, and 1 pump unit without 
motor for mounting on the front of exist- 
ing vehicles. On this basis it may be 
assumed that approximately the follow- 
ing distribution was made: 7500 trailer 
pumps, 5000 skid mount pumps, and 2500 
front mount pumps. This ratio was sub- 
stantiated by the Fire Chiefs’ survey. 
Based upon the survey reports, fire depart- 
ments were willing to return these units 
in the following ratio: trailer pumps 
55.6%, skid mounts 53%, and front 
mounts 55%. Thus the number of units 
which fire departments are willing to re- 
lease amounted to approximately 8195 
pumpers in the following categories: 4170 


trailers, 2650 skid mounts, and 1375 front 
mounts. 
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While exact figures have not been re. 
leased, it is known that there has been con. 
siderable military demand for pumping 
equipment of the OCD type. It is no 
secret that the Germans have stripped 
many important communities of both fire 
and water works pumps before their re- 
treat, making it necessary for military au- 
thorities to provide such essential equip- 
ment. Previously undistributed reserves of 
OCD pumps have been transferred to the 
use of the military. An OCD order dated 
July 1, 1944, states: 

“The Armed Forces have recently made re- 
quest upon this Office for a number of trailer 
pumps which is in excess of the total amount of 
this type of equipment available in OCD re- 
serve plus such trailer pumps as have been de- 
clared excess. In addition it appears that the 
Armed Services will need a large number of 
skid units. Therefore all excess trailer pumpers 
uncovered will be made available to the Armed 
Services. In addition, all skid units declared to 
be excess up to and including June 30, 1944, 
will probably be transferred to the Armed Serv- 
ices. 

It is also known that subsequent to 
this, additional heavy demands for OCD 
pumps by the armed forces have been met 
and trailer and skid type units not in actual 
use by fire departments are being taken as 
fast as their availability is determined. 

It thus appears that war use (presum- 
ably overseas) will dispose of a substantial 
part of the trailer and skid type units, 
leaving perhaps chiefly front mount units 
to be disposed of after the war. Undoubt- 
edly, however, many trailer and skid 
pumps now considered essential for fire 
defense by municipalities will be released 
at a future time. It is to be noted that de- 
fense communities along the Pacific Coast 
were not as ready to release their OCD 
fire apparatus as were Atlantic Coast cities. 
No doubt this is because the Pacific war is 
not as near its final stages and because 
wartime industrial conditions and popula- 
tion migrations have placed a greater 
burden upon existing fire departments on 
the West coast than has been true of aver- 
age conditions in the East. The fact that 
the military forces are drawing most 
heavily upon the stock of trailer pumps of 
which there were originally the greatest 
number of units available, and are taking 
a number of skid pumps, may result in a 
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post-war condition in which approximately 
an equal number of units of each type may 
be available for redistribution where they 
will best help the peacetime economy of 
the nation. 

Early in its deliberations the committee 
recognized that some portion of this sur- 
plus fire equipment might be utilized to 
stimulate fire protection in rural areas not 
now having organized protection. At the 
same time it was realized that the OCD 
equipment had definite limitations and 
would be of little service without organ- 
ization of fire fighting crews and arrange- 
ments for proper maintenance. 

At a meeting of the N.F.P.A. Commit- 
tee on Farm Fire Protection and the Agri- 
cultural Committee of the National Fire 
Waste Council last December, a joint 
committee was organized to make a study 
of possible utilization of OCD pumpers in 
rural areas. This group will submit its 
report at the 1944 joint meeting of the 
parent committee, scheduled for December 
11 in Chicago. 

It is understood that a substantial de- 
mand for OCD pumps for rural areas is 
being developed. Answers to inquiries 
sent out by the N.F.P.A. executive office 
last May indicate that some 3000 to 4000 
OCD pumps could be utilized in extend- 
ing rural fire service. 

As a result of its studies and delibera- 
tions the committee for the disposal of 
OCD Fire Fighting Apparatus under Mr. 
Booth has adopted the following recom- 
mendations: 

1. It is not the intention of the Fire Service 
to recommend any procedure or program which 
would in any way jeopardize the successful con- 
clusion of the war, or the post-war readjust- 
ment. At the same time, the Fire Service is con- 
scious of the shift in the war from defense to 
offense and the very remote possibilities of any 
serious raids upon this country. The service 
believes, therefore, that there remains little need 
of retaining all of the OCD emergency fire 
fighting equipment as presently located in the 
approximately 2600 communities that have re- 
ceived it, when there appears to exist greater 
need for it elsewhere. 

As is illustrated by the enclosed survey [pre- 
viously referred to], the Fire Service is not de- 
pendent in any way upon this OCD emergency 
equipment. As standard equipment, it places 
little reliance upon it. It prefers not to risk 


using it in any serious emergency, and to retain 
only the minimum of it for such general utility 
work as pumping out cellars, extinguishing 
dump fires and like duties which normally speed 
the depreciation of standard fire fighting ap- 
paratus. 

2. We believe that communities within the 
critical areas which still believe themselves 
vulnerable to attack and desire to retain all, or 
part, of their OCD equipment should be per- 
mitted to do so for as long as the present emer- 
gency exists. Any decision of the Congress or 
the Office of Civilian Defense to have their 
OCD equipment declared “surplus” or “excess” 
should not deprive them of its use as long as 
any emergency exists. 

3. We urge that the needs of the Armed 
Forces be given top priority in the final disposal 
of all OCD apparatus and equipment, even over 
that of the above described seaboard areas. 

We submit that as our Armed Forces over- 
seas continue to make progress, capturing and 
opening up new territory, the problem of pro- 
viding protection against fire, both for the facil- 
ities of the Armed Forces and the captured 
country, will materially increase. For this rea- 
son the requirements of the Armed Services 
should be estimated and ample reserves should 
be furnished the Service to provide for such ex- 
pansion and for replacement of damaged or 
wrecked equipment. 

Furthermore, we suggest that the Armed Serv- 
ices explore the possibilities of utilizing skid 
and front-mount types as well as trailer types 
of OCD pumping units for the protection of 
special facilities overseas, possibly by incor- 
porating booster tanks and specialized equip- 
ment for fighting fires in these facilities. 

4. We recommend that OCD units now in- 
stalled and assigned in this country for the pro- 
tection of critical industrial plants, depots, 
warehouses, camps. housing developments, in- 
stitutions and the like — the removal of which 
might adversely affect the war effort — should, 
where desired, be retained therein as long as the 
emergency exists. 

5. We recommend that where municipalities 
have invested money in the mounting of their 
OCD pumping units, or have provided tow-cars 
or special vehicles or conveyances, considera- 
tion be given their investment and that due 
allowance be made in any final disposition of 
the equipment. 

6. We recommend that where OCD pumping 
units have been reallocated by political sub- 
divisions to rural or suburban areas adjacent to 
those subdivisions for the greater protection of 
such places and to reduce the municipal depart- 
ments out-of-town response, such OCD equip- 
ment be left with these neighboring communi- 
ties or areas until such time as apparatus of 
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permanent type for the protection of such can 
be obtained. 

In this connection we recommend further that 
the responsibility for the use, care and main- 
tenance of such allocated equipment be vested 
in the chief of the fire departments of such 
neighboring areas or communities and, further- 
more, that some form of mutual aid be devel- 
oped and adopted whereby this equipment may 
serve in the broadest possible manner should 
necessity arise. 


7. Finally, we recommend that the balance 
of OCD apparatus and equipment, not required 
by the Armed Services or to provide protection 
as outlined above—as indicated by the surveys 
of the International Assoctation of Fire Chiefs, 
shall be reallocated; and when practicable prior 
consideration be given the protection of vital 
rural and farm areas where no organized fire 
protection or fire fighting facilities now exist. 

The procedure for accomplishing this will of 
necessity be governed by the ‘‘machinery’’ set 
up by the Government to dispose of these sur- 
pluses and, also, whether OCD fire fighting ap- 
paratus and accessories will be “liquidated” 
jointly with all other OCD material, such as 
pump tank extinguishers, masks and medical 
supplies. It is manifestly impossible to prepare 
intelligent recommendations on this score until 
the agency and procedures for disposal of all 
such surpluses are established. 

The committee does submit the following 
general recommendations: 


a. The balance (surplus) to be allocated to 
farm and rural areas shall be distributed on a 
pro-rata basis, not on the basis of ‘‘target areas” 
such as governed the original OCD allocations. 

b. The prime purpose of this equipment is to 
further the creation of new fire protective organ- 
izations where none now exist. In order to 
properly do this many factors must be weighed. 
Before such equipment can be made ready for 
use there must be: 

Some sort of organization suitably officered 
and financed to administer the equipment; 

Personnel to man and operate and maintain 
It; 

Truck mounts or tow-vehicles to transport it; 

Water (either pressure or static supplies) at 
strategic points. Failing in this, trucks must be 
equipped with booster tanks and the necessary 
fittings to enable the pumps to utilize their own 
supplies; 

Suitable year-round housing for the appara- 
tus and equipment; 

Some form of communications system for re- 
ceiving alarms and calling fire department per- 
sonnel; 

Working agreement with county and state 
conservation, forestry and other fire protection 
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services; also with near-by fire departments. 
Where there are “‘fire’” or “water districts” or 
“zones” the question of responsibility for 
operating in those areas shall be predetermined. 

c. Before a community can be eligible to re- 
ceive OCD equipment it should have met, or be 
able to meet, the majority of these requirements. 
For the purpose of the record, a “farm commu- 
nity’ may be defined as a farming area having 
sufficient population density and/or built-up 
values to require and support some form of 
organized fire protective services. According to 
the 1940 population census, there are 3205 in- 
corporated communities of 1000 to 2500 popu- 
lation in this country; there are 10,000 places 
having 1000 population or less, unincorporated. 
It will be, first, from the incorporated places 
not having fire protection, and, secondly, the 
unincorporated places having none, that the out- 
lets for at least a considerable surplus of OCD 
fire fighting equipment will be found. These 
places should be predetermined, by states, and 
the initial efforts directed toward having them 
absorb all or most of the surplus. 

d. In order to carry out such a disposal pro 
gram, there must be some state governmental 
agency or body to administer, direct and super- 
vise it. Such a body is found in the majority of 
states in the fire marshal’s office, or the state 
conservation department. Where no such facil- 
ity exists, a board or committee could be 
formed, which should include a representative 
of the state fire service organizations, the state 
fire co-ordinator and representatives of con 
servation, and other departments concerned 
with the subject. 

e. A program should be prepared which 
would include the steps necessary to organize 
and administer this rural community protection. 
All questions such as those covered under (b) 
should be asked, and answered. This program 
should be sufficiently elastic so that it may be 
adapted to the individual requirements and 
limitations of different states. This program, or 
guide, should have the approval and support of 
the Federal Government—if it is not prepared 
and administered by it. 

f. Such a program, or any other plan of dis- 
tribution, should not attempt to disguise the sub- 
standard quality of this apparatus and equip- 
ment. It should clearly emphasize its limitations 
and explain just how the equipment should be 
used, and by whom. If judiciously done, this 
OCD surplus can be made to serve a definite 
need; it will create new fire services where none 
exist; it will insure getting the utmost good 
from the OCD equipment, and more important, 
it will stimulate the organization of other fire 
protection groups and will create an immediate 
and future market for American-built, standard 
fire fighting apparatus and accessories. 
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An Unusual Tank Replacement Job. 


By Herbert A. Hance, 
Missouri Inspection Bureau (Member N.F.P.A.). 


A fire or explosion hazard that endan- 
gers life and valuable property demands 
the fullest codperation with the authorities 
and ‘fire prevention engineers. Those re- 
sponsible for lives and irreplaceable prop- 
erty must provide every safeguard and 
complete fire protection facilities in order 
to secure a reasonable degree of safety dur- 
ing the emergency. 

A case in point occurred recently at the 
Checkerboard Elevator ‘‘A’”’ in St. Louis, 
Missouri, where four old sprinkler pres- 
sure tanks were removed, and four new 
tanks assembled in the building by weld- 
ing. The fact that this entire job, which 
tequired about 60 days to complete, was 
accomplished without damage to the 
building or to the large stock of grain is a 
tribute to the complete codperation of the 
management, the installing company, and 
fire protection authorities. 

In the course of the regular Bureau in- 
spections of old sprinkler pressure tanks, 
one of the tanks in the Checkerboard 


Asbestos-lined walls and ceilings, sand 
covered floor, protect against sparks from 
cutting operations. Note hose lines ready 
for immediate use. 


Elevator was inspected internally and 
found so badly corroded that it was be- 
yond repair. The bottom plates were too 
thin to be reinforced by the usual process 
of welding. Subsequently, adequate prior- 
ity was obtained and a contract let for 
four new tanks. 


During welding operations alert fire 
watchers stand by with first-aid fire extin- 
guishing equipment. 


A considerable fire prevention problem 
then developed from a combination of cir- 
cumstances. It was necessary to cut the old 
tanks into sections before they could be 
removed from the building; the new tanks 
had to be brought into the building in sec- 
tions and assembled by welding in the 
building; the elevator could not be shut 
down while the cutting and welding 
torches were used; and it was not practica- 
ble to do this work at night while the ele- 
vator was shut down. It was therefore 
necessary to provide elaborate safeguards 
to adequately protect life and property. 

An order was given by the general man- 
ager of the installing company to spare no 
expense in material and labor in comply- 
ing with every recommendation obtained 
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A view of the Checkerboard Elevator, Saint Louis, Missouri, while a section of the 
old sprinkler tanks was being removed. 


from a legitimate source. The management 
of the elevator issued a similar order and 
assigned one of their key men for full time 
supervision. The St. Louis Fire Depart- 
ment and St. Louis Salvage Corps in- 
spected the premises, made some sugges- 
tions and loaned some fire protection 
equipment for use by the workmen during 
the emergency. 

The tanks are located in fairly tight 
wooden houses in the top story, and it was 
decided that reasonable protection would 
be provided if these houses were thor- 
oughly cleaned, adequately protected in- 
side, and all openings into the building 
maintained closed while the torches were 
in use. 


The tank discharge pipes were discon- 
nected and the openings in the tank house 
floors were tightly closed. The floors, 
walls, and ceilings of the houses were 
completely lined with asbestos, the floors 
covered with sheet metal and several 
inches of sand. An order was given to 
keep the doors latched on the inside and 
not to open them under any circumstances 
while the torches were in use. Ventilation 
was obtained through opened outside win- 
dows and windows in the stories below 
were closed. Hand extinguishers were 

rovided, several 114-inch cotton rubber- 
lined hose lines with shut-off nozzles were 
laid from standpipes, a watcher in the 
tank house and another on the floor below 
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were stationed for continuous duty while 
the torches were in use, a watcher was on 
continuous duty for at least two hours 
after work stopped in the evenings, and a 
watchman’s clock station was provided 
inside of the tank house for hourly night 
rounds. Also, three tarpaulins and a 200 
ft. coil of rope loaned by the Salvage 
Corps were provided. Two tanks were 
maintained in service at all times while the 
other two tanks were being replaced. 
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Everything proceeded on schedule until 
just before the last old tank was to be 
taken out of service. A leak was discov- 
ered, but with use of the three tarpaulins 
previously provided by the Salvage Corps, 
a basin and trough were formed on the 
floor below to pass the discharged water 
out through a window. 

The entire installation was completed 
without damage and the new tanks are 
now in full service. 


New Developments in Chimneys and Flues. 
By C. C. Fitzsimmons, 


Casualty and Automotive Department, Underwriters’ Laboratories, Inc. 


Recent trends in housing have shown 
tendencies to break with tradition in a 
number of respects. One of these is in re- 
gard to chimney and flue constructions. 
Masonry chimneys which have for a long 
time been considered as standard are being 
challenged by assemblies, usually factory 
fabricated, which are claimed to have cer- 
tain superior qualities. While this change 


has principally affected low-cost housing 
to date, it seems that such flues may be- 
come established if experience indicates 
that the virtues claimed actually exist. 
Some of these assemblies incorporate 
unsafe features of design and construction 
and their fire record is causing some con- 


cern. This early experience may well 
prompt the question, “Why permit them 
to be used at all?” 

The answer to this lies in the fact that 
the proponents of these flues claim highly 
desirable characteristics for them. They 
are simple to install and dismantle, eco- 
nomical in materials and labor, efficient as 
draft producers, and if properly designed 
and installed they can function safely. 

Objections to Masonry Chimneys. 

There is a growing feeling on the part 
of a considerable number of architects and 
heating engineers that the conventional 
masonry chimney is none too well adapted 
to modern houses or for use with the 
more efficient heating equipment. Their 
objections can be summarized about as 
follows: 

Due to its inefficiency as a draft pro- 
ducer, the masonry chimney must be made 


so tall that it becomes architecturally un- 
suited to low-type buildings. 

Modern and efficient heating equipment 
requires low stack temperatures to prevent 
loss of heat. This causes excess condensa- 
tion in the chimney due to its slow ‘“‘heat- 
ing up” characteristics which brings about 
rapid deterioration of the mortar joints. 


It would thus appear that the patented 
flue has a “reason tor being.” In any 
event, it is here, presumably to stay, and 
this brings up the question of the fire 
safety of the diversified types and con- 
structions available. 

Underwriters’ Laboratories, Inc., at the 
suggestion of insurance groups, govern- 
ment agencies, and manufacturers, has for 
some time studied this problem and has 
reviewed and tested several proprietary 
flues, one of which is now listed. An idea 
of the variety of designs and materials may 
be gained by a consideration of some of 
the types oftered for use. Liners of vitreous 
enamel, ceramic composition, and tile have 
been used. To insulate against high sur- 
face temperatures, asbestos and other 
forms of proprietary insulation and ceram- 
ic compositions have been offered. Dou- 
ble shell constructions utilizing ventila- 
tion from the heated premises or from out- 
side the premises are other forms. Some 
are designed for suspension from the roof 
or ceiling joists, others are supported on a 
foundation. Some types are designed for 
single-story occupancies with unoccupied 
attic spaces and others designed to pass 
through spaces within walls. 
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Investigation by Underwriters’ Labora- 
tories, Inc., includes, in addition to a de- 
termination of the fire hazards, a study of 
the practicability of installation, possibil- 
ity of misinstallation, suitability of sup- 
port, tightness, stability, and permanence. 
The fire hazards are studied during a 
series of tests with the flue installed in a 
structure which closely reproduces the en- 
closure, the clearances between heated sur- 
faces and combustible material and the 
ventilating means which will be provided 
when the flue is installed in a dwelling. 
In some flues, minimum clearances to 
structural work are established by the de- 
sign. When this is imipracticable, test in- 
stallations are made in accordance with the 
manufacturer's installation instructions, 
which are carefully followed. 
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If ventilation is necessary to maintain 
low surface temperatures, careful consid- 
eration is given to the possibility of venti- 
lation passages becoming blocked. If venti- 
lation of air from the heated premises is 
employed to cool the flue, tests are made 
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with the ventilating openings closed, as 
experience has indicated that the heat loss 
may result in the home owner blocking the 
openings. 

Heating tests are conducted on the test 
flue and structure by introducing heat 
from a suitable heating appliance into the 
flue, regulating the temperature of the flue 
gases to 1000° F. at the flue entrance until 
stabilized temperatures on the flue surface, 
insulation, and wood surfaces are reached. 
The input temperature is then raised to 
1400° F. and maintained for one hour. 
Thermocouples are located on the outer 
surface of the flue and on the adjoining 
wood surfaces of the test installation. 

Under these test conditions, it is re- 
quired that the temperature on wood sur- 
faces shall not exceed 160° F. (or 90° F. 
above room temperature) and combustible 
materials which may accidentally come in 
contact with the flue shall not approach 
ignition temperatures. 

These tests are considered representa- 
tive of extremely severe forced firing of 
the heating appliance. In Underwriters’ 
Laboratories’ work on oil burnets under 
extreme firing conditions and intentional 
misadjustment, flue temperatures of the 
order of 1000° F. have been measured at 
the flue inlet. It is quite likely that forced 
firing of coal and wood-burning appli- 
ances may subject the flue to such tempera- 
tures for extended periods. Consequently, 
the test at this temperature is continued 
long enough to stabilize all temperatures 
on flue and structure. 

In tests conducted on coal stoves at Un- 
derwriters’ Laboratories, it was deter- 
mined under extreme firing that tempera- 
tures as high as 1325° F. were reached in 
the flue for short periods. The tempera- 
ture in the flue is unlikely to exceed 1400° 
F., although very short duration exposures 
above this temperature may be reached un- 
der extreme firing and during a chimney 
burnout. Such exposures due to their short 
duration will not subject material outside 
the flue to temperatures as high as will a 
sustained temperature of 1400° F. 

Accordingly, it is judged that a test at 
1400° F. for one hour represents the sever- 
est condition which the heating appliance 
will provide or safely withstand. 

Where the study of design indicates the 





NEW DEVELOPMENTS IN CHIMNEYS AND FLUES. 


material may be susceptible to heat shock, 
tests of five minute duration at 1700° F. 
to simulate a soot burnout may be made. 

A single-story ceiling supported insu- 
lated flue of a type tested by Underwrit- 
ers’ Laboratories, and found suitable for 
the purpose is shown by Fig. 1. It will be 
observed that clearances from structural 
wood, 4 in. at the roof line and 2 in. at 
the ceiling, are established by the design 
of the roof jack and ceiling support, mini- 
mizing the likelihood of the installer care- 
lessly erecting structural wood members 
closer than directed in the manufacturer's 
installation instructions. 

The location and distribution of the 
thermocouples (numerically designated) 
are indicated. These provide data con- 
cerning the temperatures on combustible 
material at the roof and ceiling, tempera- 
tures on the surface of the flue against 
which combustibles may collect or be 
placed and temperatures on the liner and 
insulation. The temperature to which 
liner and insulation are subjected during 
the test is used as a basis for laboratory 
tests to determine their suitability to with- 
stand service conditions over extended 
periods. 

It will be noted that the flue illustrated 
on Fig. 1 incorporates ventilating means 
at the roof designed to eliminate the heat 
pocket at the roof line caused by the trap- 
ping of heated air from the flue surface. 
This is one of the more hazardous points 
of most flue installations and should be 
carefully scrutinized by inspection authori- 
ties to assure that, in the absence of suit- 
able ventilating means, adequate clearance 
to combustible material is provided. 

As the temperatures to which combus- 
tible parts of the structure will be exposed 
depend upon a number of variables, that 
is, the heat input to the flue, thermal char- 
acteristics of the insulation, ventilating 
means incorporated in the flue and/or 
roof jack units, it is difficult to establish 
arbitrary clearance limitations for all types. 
We have established that clearances of as 
little as 2 in. may be employed safely with 
some designs, whereas others may require 
considerably more. 

Fig. 2 illustrates a test enclosure for a 
ventilated flue intended for use with floor 
furnaces or space heaters. This type em- 
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ploys outside air for ventilation. It will be 
noted that such a construction necessitates 
that the flue be installed within walls or 
ducts which may be constructed of com- 
bustible material. This necessitates closer 
clearances to combustible material, as the 
wall and duct sizes are limited by archi- 
tectural considerations. As the fire-stop- 
ping will prevent appreciable air circula- 
tion across the outer surface, flues for such 
application have usually incorporated the 
double shell ventilation means. It is essen- 
tial that the ventilating air be properly dis- 
sipated outside the premises unless it can 
be established that the relatively high tem- 
perature air will not pocket in the attic or 
roof spaces and expose combustible mate- 
rial to higher than safe temperatures. 

The work to date has brought to light 
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certain facts concerning the action of these 
flues which could hardly be predicted on 
the basis of material analysis and a con- 
sideration of the anticipated service con- 
ditions. Failures have occurred, such as 
crazed or cracked enamel, ignition of com- 
bustibles in asbestos insulation, cracked or 
spalled ceramic liners, dangerously high 
wood temperatures, any of which would 
constitute a fire hazard after the flues had 
been installed. 

Of considerable importance is the study 
of the properties of the material and the 
physical and/or chemical tests which are 
devised to provide information on the sta- 
bility and permanence of insulation and 
liners. 

It is essential that liners, insulation, and 
supports be of a design and material 
which will withstand the long years of ser- 
vice required for this type of equipment. 
To determine that the materials in flues 
will stand up as intended involves a study 
of the materials and the temperatures to 
which they are subjected, and a considera- 
tion of such factors as deterioration due to 
products of combustion, moisture, conden- 
sation, freezing and thawing. Tests are de- 
vised to provide information bearing on 
these points. 

Porcelain enameled liners are subjected 
to tests for acid resistance and heat shock. 
The acid resistance tests show whether the 
products of combustion will affect the ma- 
terial. Heat shock tests in which the liners 
are alternately heated and rapidly cooled 
afford information as to the performance 
under service conditions over extended 
periods. 

Ceramic liners and insulation are sub- 
jected to repeated heat shock, soaking, 
freezing, and thawing tests to ascertain 
that they are not adversely affected by éx- 
tended service exposures. 

Asbestos insulation is investigated for 
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its combustible content and deterioration 
under high temperature conditions. 

With some insulation, it is impractica- 
ble to reproduce in a laboratory, condi- 
tions which will give adequate informa. 
tion on the permanency of the material. In 
such cases, it has been considered neces- 
sary to assume failure of the insulation 
and to require safe performance of the 
structure under such conditions. 

Another important factor in considering 
the safety of these devices is the likelihood 
of improper installation. It is recommend- 
ed that minimum clearances be definitely 
established by the design so that wood 
structures cannot be installed too close to 
the heated surfaces. Where this is im- 
practicable, the manufacturer’s instructions 
are required to be specific and detailed on 
all features affecting the hazard of the in- 
stallation. Information is gained on the 
likelihood of improper installation by ob- 
serving an installation by untrained work- 
men following the manufacturet’s instruc- 
tions. 

The outlined procedure of analyzing 
and testing these lovee coupled with fac- 
tory inspections and counter-check tests on 
the materials and parts should result in 
construction on which the public and in- 
spection authorities having jurisdiction 
may look with confidence. The listing of 
such flues with attending publication of 
card texts enumerating the essential re- 
strictions on the installation of the diversi- 
fied types should assist materially in bring- 
ing to the interested authorities important 
factual data concerning the hazards of 
their use. 

Unless and until the construction of 
these patented flues is standardized and 
demonstrably safe construction is em- 
ployed, there will undoubtedly be a con- 
tinuation in the diversities in design, some 
of which may be hazardous. 
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Perlstein Building Fire, Beaumont, Texas. 
By Chief S. D. O'Conor, 


Beaumont Fire Department. 


Wartime shortages in fire department 
personnel, coupled with existing structural 
deficiencies in large unsprinklered mercan- 
tile and office properties, present serious 
fire problems to American fire depart- 
ments. This is well illustrated by a large 
fire in Beaumont, Texas, on August 5, 
1944. The fire started in a 6-story brick- 
joisted mercantile and office structure and 
spread through large unprotected open- 
ings to a 2- and 4-story mercantile build- 
ing. It then burned through floor joists 
set in a party wall and extended into a 
3-story building. An explosion, presum- 
ably of refrigeration equipment of an air 
conditioning system, contributed to the 
magnitude of the fire. Because of the short- 
handed condition of the fire department, 
considerable outside help was required to 
prevent further extension of the conflagra- 
tion. The toss was in excess of $400,000. 


Description of the Property. 

The Perlstein Building, in which the 
fire started, was erected in 1908. Outside 
walls were of brick with interior construc- 
tion of wood floors, joists, and lath. The 
building had no fire stops. Pipe chases ran 
from the basement to the roof. Much of 
the wiring was of knob and tube type with 
a switch on each floor. The roof was of 
tar paper and gravel surface which had 
been repaired many times. It is under- 
stood that the original plans for the struc- 
ture called for a 5-story building, but that 
after construction had been started it was 
decided to add another story. It is also 
stated that in 1921 some steel beams were 
added at the second floor level to help 
carry the weight of the structure, which is 
understood to have caused some deflection 
of the walls from plumb. 

The first two stories of the Perlstein 
Building were occupied by an S. H. Kress 
& Co. store. This store extended from a 
2- and 4-story building completely occu- 
pied by S. H. Kress & Co. located at the 
rear of the Perlstein Building. Walls and 
partitions separating the two buildings 


had largely been removed, making the 
first two floors of each building a single fire 
area. The four upper floors of the Perl- 
stein Building were occupied by various 
tenant offices. There were also some offices 
at the front of the second floor, partitioned 
off from the Kress company storage area. 

The Perlstein Building had been re- 
modeled many times to suit tenants and no 
particular effort was made to seal off any 
floor. Wiring went from floor to floor with 
open spaces between the walls from the 
basement to the roof. The fire department 
had looked upon the Perlstein Building as 
extremely hazardous and had inspected it 
many times. The building was found to be 
reasonably clean when visited by inspectors 
two days before the blaze. 

The roof of the 2-story section located 
between the Perlstein Building and the 
main Kress Building. was used to house 
refrigeration condenser equipment serving 
the air conditioned store areas. 

The fire department had always ex- 
pected that in case a fire made any ap- 
preciable start in the Perlstein Building a 
serious life hazard would be created. 
While the walls did not collapse in this 
fire, the floors collapsed over a consider- 
able area, as shown by photographs. The 
fire started on Saturday night and the col- 
lapse of the floors occurred on Monday. 
From the photographs it may be observed 
that a considerable part of the interior was 
not burned, but that the weakening of the 
floor joists resulted in the collapse of the 
interior. 


Story of the Fire. 

The first alarm for this fire came in at 
9:30 P.M. on August Sth. This was the 
third time within the past few months that 
the department had been called to the 
Perlstein Building for a fire. A second 
alarm was sent in at 9:32 P.M. and a gen- 
eral alarm three minutes later. With the 
sounding of the general alarm calls for 
outside help went to Orange (25 miles dis- 
tant), and to Port Arthur (18 miles dis- 
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View from inside “Old Perlstein Buiiding,” shuwing now fire in Kress Buiding 
burned through wooden floor joists extending through brick party wall. 


rm Ta es. $5. 

Rear of the four-story Kress Company building, showing fourth floor walls biown 
out by explosion (A); evaporative condenser on roof of two-story section (B); and 
cooling tower on roof of four-story section (C). 
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View of principal structures involved. 
(A) Perlstein Building; (B) communicat- 
ing two-story section of Kress Building; 
(C) four-story Kress Building; (D) Old 
Perlstein Building damaged by fire extend- 
ing through party wall. 


tant). The Goodrich Company sent one 
pumper, Orange sent one pumper and an 
aerial truck, and Port Arthur sent two 
pumpers. All auxiliary firemen in the city 
were called, and 30 members of the Coast 
Guard stationed in Beaumont answered 
the alarm with a 500 g.p.m. OCD type 
trailer pump. Houston, 86 miles from 
Beaumont, sent two chief officers and 18 
firemen. 

The Beaumont Fire Department, like 
many others in the United States, has been 
faced with a manpower shortage for the 
past two years. This is partly due to some 
men leaving the department and going 
into local shipyards and other war plants, 
where the wage scale is about twice as 
high as can be paid by the City of Beau- 
mont. The department has lost practically 
all men under 36 years of age to the armed 
forces and has been unable to replace 
them, since Beaumont is located in a crit- 
ical manpower area and men cannot be 
fataieitel in this type of work when much 
higher pay is being offered elsewhere. The 
fire department has only 28 men on each 
shift to man 10 pieces of apparatus. On 
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the night of the fire two men were off duty 
due to sickness and injury. Local fire equip- 
ment consists of five 750-g.p.m. pumpers, 
three combination hose and booster trucks, 
one aerial ladder, and one service ladder 
truck. 

It is evident that the fire started on the 
second floor of the Perlstein Building and, 
due to the open area, it communicated im- 
mediately to the Kress Building. Hose 
lines were taken up fire escapes, through 
the hallways, over adjacent buildings, and 
up ladders to the burning building. When 
the firemen first entered the second floor 
of the Perlstein Building they were driven 
out by smoke and fire. The fire appeared 
to run along on top of the water with 
a blue flame ‘‘like burning gasoline.” This 
was believed due to the large stock of 
flammable products, such as turpentine, 
paint, and hair tonics. For some unex- 
plained reason the men exposed to the 
fumes from these burning materials re- 
portedly suffered loss of skin on their 
hands, faces and arms. 


Fire at its height after explosion on 
fourth floor of Kress Building shown in 
flames. Firemen on the aerial ladder are 
‘directing stream into the third floor of the 
Perlstein Building. Several heavy streams 
are directed toward the air conditioning 
system condenser on the roof of the two- 
story section. 
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The collapse of the interior of the Perlstein Building occurred two days after the 
fire due to weakened members in the thirty-five year old structure. (A) This section 
burned and fell from roof to basement; (B) This section burned but did not collapse; 
(C) Small fire damage in this area housing offices. 


After two hours of work the fire ap- 
peared to be under control in the Perlstein 
Building. Exposures had been made se- 
cure. For some reason, not determined, an 
explosion then occurred at the fourth floor 
of the Kress Building. This blew off the 
roof and the back and side walls at the 
fourth floor level. The explosion smashed 
ladders placed in the alley at the rear of 
the building and injured several firemen. 
It also caused fire to enter all floors of the 
near-by Perlstein Building from the third 
to sixth floors. Tin clad shutters had been 
provided on the Perlstein Building against 
this exposure, but these are said to have 


or 
\ 
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been in poor condition and were never 
closed. The Kress Building had wired 
glass windows, but these were of no 
significance when the explosion blew out 
the walls. 

The Kress Company air conditioning 
system was designed to use Freon refrig- 
erant. There are indications that about 
25 pounds of the Freon had been drained 
out and replaced by methyl-chloride. How- 
ever, the manager of the Kress store is 
said to have denied having used methyl- 
chloride. 

In the fire fighting operations 19,500 feet 
of 214-inch hose, 1200 feet of 114-inch 
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hose, and 300 feet of booster hose were 
used. Couplings were blown off several 
lengths of hose. It has been impossible to 
get heavy expansion rings for the cou- 
plings, making it necessary to use lighter 
rings that will not stand up under the 
pressures and extended use encountered at 
this fire. Two pumpers were shut down 
during the fire, one briefly to replace a coil 
and another due to carburetor trouble. 
This latter was a 23-year-old machine and 
it was replaced by a standby pumper al- 
ready at the scene of the fire. 

As shown by a photograph, the fire ex- 
tended into a three-story brick-joisted 
building on the farther side of the Kress 
Building, by burning through wooden 
floor joists set into the party wall. While 
this extension of fire was controlled, this 
building, known as the Old Perlstein 
Building, was a constant source of worry to 
the fire department because of the large 
area of the buildings already involved by 
fire. The explosion that blew the roof om 
the Kress Building sent burning material 
over an area of a city block. With the 
manpower situation, coupled with expos- 
ures on three sides, it is considered fortu- 
nate that the fire was controlled within the 
limits indicated. 

Fortunately, no lives were lost in this 
fire, but tourteen men received injuries in 
fire nghting operations, and in addition 
thirty men were treated for exhaustion and 
smoke irritation. Some ot the men were 
off duty for as much as ten days. 


Cause of Fire. 


The cause of the fire has not been deter- 
mined, although it obviously started in the 
storage area of the S. H. Kress and Com- 
pany store on the second floor of the Perl- 
stein Building. It was first discovered by 
a man passing on the street. Reports that 
employees were working in the storeroom 
ten minutes prior to the fire do not seem 
reasonable. 


Extent of the Loss. 


Detailed loss figures are not yet avail- 
able. Newspapers placed the total loss at 
upward of $500,000. Fire department 
estimates place the loss at somewhat in 
excess of $400,000. The Perlstein prop- 
erties in the area of the fire consisted of five 
buildings carried on the tax rolls at 
$114,500, or about 85 per cent of actual 
value. Not all of these buildings were in- 
volved in the fire. The Kress Company 
stock and fixtures were listed on the tax 
rolls at $41,800. Damage to office tenants 
in the Perlstein Building and to exposures 
have not been compiléd. 

The Perlstein fire loss is considered 
especially disastrous by the city of Beau- 
mont because it will take away a good fire 
record credit which the city has held under 
the Texas Insurance Department for 
twenty-six years, or since 1918. The low- 
est credit ever held by the city was 10 per 
cent, and most of the period Beaumont has 
enjoyed a maximum credit of 25 per cent. 
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HOBOKEN PIER FIRE, 


Hoboken Pier Fire. 


This official U. S. Coast Guard account of the fire at Hoboken 
on August 11, 1944, has been made available for publication in 
the QUARTERLY by Vice Admiral R. R. Waesche, U.S.C.G., Com- 
mandant of the Coast Guard. 


Fire occurred on U. S. Maritime Com- 
mission Pier No. 4, Hoboken, New Jersey, 
on August 11, 1944, resulting in practical- 
ly complete destruction of the pier itself 
and substantial damage to bulkhead build- 
ings at the shore. The fire resulted from 
handling a cargo of wet nitrocellulose, 
from a lighter, across the pier to a vessel 
being loaded, and reached its ultimate pro- 
portions because of construction details of 
the pier which made effective fire fighting 
impossible. 


Events Preceding the Fire. 


On the day preceding and up until the 
middle of the afternoon of August 11, a 
cargo of 584 drums of wet nitrocellulose 
had been loaded aboard a liberty ship, 
berthed at the south side of Pier No. 4. 
This loading had proceeded under the 
supervision of a Coast Guard explosives 
loading detail, and had been accomplished 
without mishap. The nitrocellulose drums 
were unloaded from a lighter moored 
close to the stern of the ship, lifted from 
the deck by portable cranes on the pier, 
and transported to hatch No. 3, where the 
drafts were picked up by the ship’s tackle. 
Drums were handled upright, on trays 
with retaining nets, six drums to a draft. 
This loading was completed at 1645 ap- 
proximately. These drums bore individ- 
ual red “Inflammable Liquids’ labels. 
Subsequently a small amount of general 
cargo was loaded in hold No. 3 before the 
first drums of Kolloxiline were put aboard. 

At about 1500, August 11, loading was 
started of a cargo consisting of 874 drums 
of Kolloxiline, which is an export trade 
name for commercial nitrocellulose. This 
product was in effect the same substance as 
had been previously loaded under the 
aed designation of wet nitrocellulose, 

ut the drums were not labeled dangerous 


cargo and were being handled and loaded 
as general cargo. Shipment of the drums 
from the source of origin was in carload 
lots, with the cars placarded Dangerous 
Cargo, but without red labels on the 
drums; this was in accordance with ICC 
regulations. Drums were transferred from 
freight cars to a lighter for transportation 
to Pier A. The lighter with its deck load 
of Kolloxiline drums was moored at the 
outer end of the pier. Drums were being 
lifted from the deck of the lighter to the 
outer apron of the pier by means of barrel 
hooks, three or four drums to a lift, using 
the cargo handling gear of the lighter. 
The drums were then rolled across the 
apron of the pier and into the outer section 
of the pier proper; that is, through the 
cargo door and inside the superstructure. 
At this point they were rolled into cargo 
nets, picked up by gasoline driven portable 
cranes, and transported several hundred 
feet down the pier to hatch No. 3 of the 
liberty ship, where the same loads were 
picked up by the ship’s tackle. Loading 
had proceeded for several hours, but 
around 1900 loading of Kolloxiline drums 
was suspended while other cargo was 
taken aboard. Just prior to the fire, cargo 
being loaded consisted of crated automo- 
bile cabs, two cabs to a crate, the entire 
package being perhaps 11 feet long by 
5 feet square in cross section. These cabs 
were taken from the northeast corner of 
the pier apron by a fork truck and moved 
down the center of the pier to the ship. 
It is apparent that the cabs were too heavy 
for the fork truck employed, as the opera- 
tor of the truck testifies he was not able to 
lift the load but was compelled to drag it. 
At the same time, there had accumulated 
on either side of the center portion, which 
was used for this traffic, a total of about 
80 drums of Kolloxilire. 
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The water end of the pier was saved, thanks to fireboats and the fact that the 
obstructions to fire fighting under the pier "deck were not present in this section, which 
was reconstructed after the fire of April 29, 1941. 


The Product — Kolloxiline. 

Kolloxiline is a commercial grade of 
nitrocellulose, used in this country for 
manufacture of lacquer, airplane dope, and 
various finishes. It is not of the grade used 
for munitions of war. Nitrogen content, 
11.8 to 12.25%; specific gravity, 1.25 to 
1.3; soluble in amyl acetate. It was 
shipped wet with 30 per cent ethyl alcohol. 

Conditions of storage previous to ship- 
ment are not known, and it is not known 
whether the drums contained the specified 
amount of alcohol or not. 

It is to be noted that the carload ship- 
ments made the trip across country during 
very hot weather, about eleven days elaps- 
ing between the time the cars left the 
shipper until they arrived at Pier 4, 
Hoboken. Drums on the lighter were 
covered with tarpaulins, which were re- 
moved about 1500, or five hours prior to 
the fire. Maximum temperature on that 
day was 96° F., but no witness engaged 
in handling the drums would agree they 


were at all uncomfortably warm to the 


touch. If the Kolloxiline was of normal 
stability it is not considered that exposure 
to hot sunlight for a few hours should 
cause the nitrocellulose to dissociate, but 
it would tend to vaporize the alcohol. 

The drums in which the Kolloxiline 
was delivered were of the nonreturnable 
type, with a full cover held in place by a 
clamping ring which in turn was drawn 
up by a 3£-inch bolt, the joint made liquid 
tight by a gasket. Later examination of 
undamaged drums showed that some of 
the clamping rings had lock nuts and 
others did not. There is no way of deter- 
mining whether or not the clamping rings 
were all originally drawn up tight. Ob- 
servation of salvaged drums indicates they 
had at times been subjected to rough han- 
dling, since the top rims were frequently 
battered and in some cases badly dented. 
It seems quite possibile that the severe 
dents of one of these drums could have 
resulted in leakage. 
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Construction of the Pier. 


Pier No. 4 is a covered pier, 953 feet in 
length and 92 feet in width, having a two- 
story superstructure. Substructure is all of 
creosoted heavy timber on wood piling. 
Along the north and south sides of the 
pier the substructure was enclosed for most 
of its length with plank sheathing on 
heavy stringers closely spaced, extending 
from the main deck to the water line. The 
spaces between the outermost five bents of 
piling were open, and some of the sheath- 
ing had been removed elsewhere but, for 
the most part, the underpier space was in- 
accessible from the water side. The open 
sections may have resulted from the fire 
of April 29, 1941, which damaged several 
Dad feet of the outer end. Main deck 
was partly of a 6- and 8-inch reinforced 
concrete, covering the outer end and a 
broad strip down the center of the entire 
pier, the remaining portions being heavy 

lank. There were wooden partitions under 
the deck directly below the fire partitions 
in the superstructure, but these were not 
effective as fire stops. There was one row 
of manholes in the deck, with removable 
covers, extending across the pier, in the 
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easterly section. There were occasional 
other manholes or openings through the 
deck, irregularly spaced and not so located 
as to provide a continuous row of openings 
across the pier for the use of cellar pipes or 
distributing nozzles. 

Superstructure was two stories in height, 
with structural steel frame, steel siding and 
doors, wood second deck and wood roof 
sheathing. The building was divided into 
three sections by fire partitions of double 
iron plates with air space, and over-size 
double fire doors on openings. These fire 
doors either failed to close or were blocked 
open to permit fire fighting from the land 
side, since they were found in open posi- 
tion after the fire. Fire door enclosing a 
stairway from the first to the second deck 
also failed to close. 


A bulkhead building connects Pier 4 
with three other covered piers to the north. 
This section of the shore end of Pier 4 is a 
high two-story structure, with brick walls, 
steel interior framework, concrete or tile 
arched floors and roof; some interior steel- 
work was fireproofed, but the main 
columns, girders and trusses were unpro- 
tected. The first floor is supported on 
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wood piling and timber construction simi- 
lar to the pier. The bulkhead building is 
subdivided into a number of separate fire 
areas by brick walls having bie fire 
doors on communication openings; one 
such wall separated the bulkhead building 
from the pier proper. There was a solid 
wall, without openings across the bulkhead 
building about midway between piers 3 
and 4. It was at this point that northward 
spread of the fire was stopped. 

South of the bulkhead building and the 
machine shop connecting with it was open 
pier, which lent itself more readily to con- 
trol of the fire, and its spread in this direc- 
tion was stopped about midway between 
piers 4 and 6. 

In addition to the liberty ship, there 
were miscellaneous lighters and barges 
moored along the south side of Pier 4. 
Along the north side was another ship and 
several barges. 


Start of the Fire. 

Witnesses within the pier shed agree 
that the fire started in close proximity to 
the fork truck, which was hauling crated 
cabs down the center aisle of the pier, be- 
tween rows of drums. The truck and cab 
were enveloped by flames immediately. 
Since the operator was dragging the load, 
and the far corners of the crate were not 
within range of his vision, he could readily 
have brushed against one of the drums, 
loosened the head or damaged the drum 
sufficiently to cause it to leak. These same 
witnesses agree that the fire flashed very 
suddenly. There was no preliminary burn- 
ing ona small scale. All apparently sensed 
the fire by sound as well as by sight, the 
noise being described as a swishing or hiss- 
ing sound similar to gas escaping from a 
container under pressure. Sparks from the 
exhaust of the fork truck, or sparks result- 
ing from dragging the forks and metal 
strapping of the crate over a concrete sur- 
face appear the most likely sources of 
ignition. 

The fire spread so rapidly and involved 
the entire end of the pier so quickly that 
men on the lighter and on the bulkhead 
had to jump overboard to escape. A watch- 
man and two longshoremen were lost. 

Attempts were made by the lighter crew 
to cut the lighter loose. They succeeded 
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in getting the upstream end loose but not 
the other end before the fire spread to the 
drums of Kolloxiline on eit 

Fire Fighting Operations. 

Alarm of fire was promptly sent in by 
telephone by a watchman at the outer end 
of the pier. Its start was also observed 
from a Coast Guard watch tower on the 
Manhattan side of the river, and also by at 
least one fire boat station of the New York 
Fire Department. There was no delay in 
response of either fireboats or land equip- 
ment. The Coast Guard maintained a 
fireboat, the CG-65013-F, moored at the 
bulkhead building between piers 4 and 6, 
approximately 1000 feet from the origin 
of the fire, which responded on sight and 
went to work on the fire from the south 
side. A total of eight Coast Guard fireboats 
and four New York City fireboats were 
eventually employed in fighting the fire. 
Other Coast Guard boats responding in- 
cluded three tugs and three 64-foot boats. 
In addition, there were innumerable pri- 
vate tugs which also responded and made 
what use they could ot their fire-fighting 
equipment. Fire fighting was hampered 
from the start by the fact that the large 
concentration of highly combustible mate- 
rial involved the end of the pier com- 
pletely and also caused the fire to extend 
underneath the pier deck very quickly. 
The construction of the substructure of the 
pier, as described above, was a severe 
handicap. In spite of the fact that the 
outer end of the pier was badly involved, 
it is believed that the fire could have been 
stopped had it not been for the inacces- 
sibility of the under deck portion. Aside 
from the Kolloxiline, there was no exces- 
sive amount of readily combustible cargo 
on the pier, and control of the fire in the 
superstructure presented no great difficul- 
ties. Attempts were made to attack the 
under-pier fire through the manholes or 
other existing openings in the pier deck, 
and also, in the later stages of he fire, by 
cutting holes through the deck. Attempts 
were also made to use floating monitors 
and to put hose streams under the pier by 
men on floats or small boats. These 
efforts, however, had no great effect in 
checking the progress of the fire, which 
reached its greatest intensity under the 





HOBOKEN PIER FIRE. 


International, 


Fireboats, a myriad of tugs, the Hoboken and New York City Fire Departments, 
the U. S. Coast Guard fire fighters and others, all concentrated their efforts on the 
burning pier but could not prevent its practically complete destruction once the fire 
had spread into the inaccessible unsprinklered space under the pier deck. 


land half of the pier and spread to the 
bulkhead building, which was similarly 
supported by pilings and timber construc- 
tion. 

It is of interest to note that on April 
29, 1941, this same pier suffered a some- 
what similar fire which started at the outer 
end of the pier but was checked with a 
loss of perhaps 150 feet to 200 feet of the 
outer end. In this case fire fighting forces 
were successful in cutting a channel 
through the concrete deck across the entire 
width of the pier and checking the fire at 
this point. 

Land fire companies from Hoboken and 
near-by communities, a third-alarm re- 
sponse of land apparatus from New York 
City, and Coast Guard trailer pumper 
units fought the fire from the land side 
and on the pier. These efforts were suc- 
cessful to a certain point, as indicated by 
the relatively low degree of damage to the 
superstructure at the outer end, where the 
fire started. When uncontrolled fire de- 
veloped in the pier substructure, however, 
these forces were driven out and the land 
half of the pier superstructure is a total 
loss. Steps were taken to pe pier No. 3 
adjoining to the north by two Hoboken 
fire companies and six Coast Guard trailer 


companies. These units, taking positions 
on the pier deck, laid lines over the roofs 
of lighters and on to the roof of the pier 
superstructure, keeping it constantly wet 
down, putting out spot fires resulting from 
flying embers, and attempting to throw a 
water curtain to protect the pier and light- 
ers against radiated heat across the slip. 
As a result of these efforts pier No. 3 suf- 
fered no fire damage. To the south the 
bulkhead structure is open so that no 
difficulty was experienced in preventing it 
from spreading to pier No. 6. The fire in 
the bulkhead building was eventually 
stopped from spreading northward by a 
substantial fire wall in the section of the 
bulkhead building between piers 4 and 3. 

Early spread of the fire under the pier 
seems to have been quite rapid. It is a 
little difficult to explain the direction of 
travel being across and against the pre- 
vailing wind, which was from the south- 
west. One possible explanation is that en- 
closure of the substructure may have 
caused eddies contrary to the general wind 
direction. Most of the Kolloxiline drums 
were evidently on the concrete portion of 
the pier deck so that wads of that sub- 
stance that were blown about should have 
burned on the concrete surface. Many 
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drums were blown overboard, and some of 
the ruptured drums could have floated 
under the pier and burned; stray pieces of 
nitrocellulose would sink. Alcohol in 
excess of that absorbed by the nitrocellu- 
lose would carry the fire down through 
openings or cracks in the deck. Just how 
much free alcohol, if any, the average 
drum contained 1s not definitely known. 
Examination of one ey undamaged 
salvaged drum showed no free alcohol, the 


nitrocellulose contents being fairly dry at 
the top and saturated at the bottom. 


Damage. 

The pier itself is a substantial total loss. 
Although actual fire damage to portions 
of the superstructure, particularly the steel 
frame and upper deck near the river end, 
was limited, loss of the entire substructure 
necessitates taking down the slightly dam- 
aged portions. The shore half of the 
superstructure is entirely collapsed. Dam- 
age to the bulkhead structure is similar 
although not so extensive, much of the 
substructure being destroyed and the floor 
collapsed. All vessels were removed with- 
out damage except for the lighter with the 
Kolloxiline cargo, which is still afloat but 
had its deck badly charred and cargo han- 
dling gear destroyed. 

Latest estimate of the monetary loss is 
$1,500,000 on the pier, plus contents of 
the value of $210,000. 


HOBOKEN PIER FIRE. 


Conclusions. 


From the evidence presented, this fire 
can be blamed on improper handling of 
a nitrocellulose product known to be an 
extreme fire hazard. The drums contain- 
ing the material carried no red labels 
since they had been shipped in full carload 
lots with the freight car properly plac- 
arded. As a result of this lack of indica- 
tion that the drums contained dangerous 
cargo, they were handled as ordinary 
cargo and could readily have been dam. 
aged to the point of leaking. Sources of 
ignition in the way of gasoline driven pier 
equipment were constantly present, an 
undue concentration of drums had accu- 
mulated on the pier, which resulted imme- 
diately in giving the fire a good start. 

Fire-fighting operations are believed to 
have been as good as they could be under 
the circumstances. The fire aboard the 
lighter was extinguished in spite of the 
fact that there were 575 drums of Kolloxi- 
line aboard. The fact that the pier fire was 
not extinguished is attributable largely to 
features of construction which made ac- 
cess to the under-deck space impossible. 


Note: A comprehensive report on this fire is 


being prepared by the Secretary of the N.F.P.A. 
Committee on Piers and Wharves, Mr. William 
G. Hayne, Supervising Engineer, Bureau of Fire 
Prevention and Water Supply, New York Board 
of Fire Underwriters. 
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Fires and Fire Losses Classified, 1943. 


Intelligent fire prevention efforts are in 
a large measure dependent upon knowl- 
edge as to what are the chief causes of fire 
and in what classes of property fires are 
occurring. Accordingly, the N.F.P.A. De- 
partment of Fire Record presents the fol- 
lowing tables showing the distribution of 
the annual fire loss in the United States by 
cause and occupancy classifications. Expe- 
rience shows that these estimates are wide- 
ly used in fire prevention work. 

The data upon which these tables are 
based were obtained from fourteen state 
fire marshals’ or insurance commissioners’ 
reports for the year 1943, or the closest 
fiscal year thereto. Reports of these par- 
ticular states were chosen because they 
contained the most complete classifications 
as to both cause and occupancy data. 
While the methods of reporting and tab- 
ulating fire loss figures differ from state to 
state, the volume of statistics from the 
fourteen typical states, representing all sec- 
tions of the country, and representing both 
predominantly agricultural and industrial 
states, is sufficiently large to indicate the 
relative distribution of fires and fire losses. 

A dozen other states have also contrib- 
uted fire loss data that have been helpful 
in ——* these estimates, although not 
in sufficient detail to permit inclusion in 
the tables. One of the best occupancy loss 
classifications, for example, was that re- 
ceived from the state of Minnesota. These 
were not included in the tables because no 
information was given as to fire causes. 
Fire loss information for these additional 
states is included as a supplement to 
Table V. 

Tables I to IV are tabulations made 
from fire marshals’ reports. Table I shows 
the number of fires in fourteen states, and 
Table II shows the fire loss by occupancies 
reported for the year 1943 in these states. 
Tables III and IV show the number of 
fires and losses distributed according to 
causes. The general classes making up 
both the occupancy and cause classifica- 
tions were carefully chosen with regard to 
good practice and to classes most com- 
monly used in the reports. Tables V to 


VII are recapitulations and estimates for 
the entire United States based upon the 
first four tables and adding a certain per- 
centage to cover unreported fires and losses 
as explained below. In a few instances 
adjustments had to be made to the national 
estimates to prevent distortion of any one 
occupancy by one unusually serious fire in 
a given class. For example, a state hospital 
fire in Indiana caused approximately 
$4,000,000 loss. If this loss had been 
projected on a national basis the losses in 
hospitals would have been exaggerated. 
Accordingly, this one large loss was in- 
cluded only at its face value when com- 
puting the national fire loss estimate for 
hospitals and institutions. 

Table V is a recapitulation of the state 
totals presented in the foregoing tables, 
with columns added to show the number 
of fires per thousand population and the 
fire loss per capita. It will be observed 
that a total of 97,472 fires were reported 
in 1943 for the group of fourteen states 
having a total population of 38,341,762 
in the 1940 census. A study of the best 
experience available indicates that this 
number of fires is approximately half of 
the actual number of fires for the year. A 
number of states do not attempt to record 
fires where the loss is less than $25 or $50, 
as the case may be. To obtain an estimate 
of the number of fires in the United States 
during 1943, 100 per cent has been added 
to the figures derived from the fourteen 
states. When the resulting figure is ap- 
plied to the whole country at the popula- 
tion ratio, the estimated number of fires in 
1943 is 668,000 as compared with the 
estimate of 665,000 for 1942. This makes 
5.08 fires per thousand population as 
compared with 5.05 in 1942. (October 
1943, QUARTERLY, page 171.) 

The estimated fire loss of $403,000,000 
in the United States in 1943 was obtained 
by applying the population ratio to the 
total loss in the fourteen states and adding 
30 per cent to cover unreported losses. 
Some adjustment was then made to elimi- 
nate any distortion of the estimate by one 
or two unusual fires as explained above. 
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This estimate is $88,000,000, or 27.9 
per cent above the estimate for 1942. 
The 1943 fire loss estimated by the 
National Board of Fire Underwriters was 
$373,000,000. Their figures are based 
upon losses reported by member insurance 
companies reporting to the Board with 30 
per cent added to cover unreported and 
uninsured losses. However, it is recog- 
nized that during wartime there are many 


FIRES AND FIRE LOSSES CLASSIFIED, 1943. 


serious fire losses in uninsured govern- 
ment properties that are not included in 
the National Board insurance loss reports, 
so that the estimate by the N.F.P.A. De- 
partment of Fire Record is believed con- 
servative. Fire losses have been increasing 
rapidly during the war period. National 
Board loss estimates for the twelve 
months ending August 31, 1944, totaled 
$412,290,000. 


Table V. Fires per 1000 Population and Fire Loss per Person for Fourteen 
States, 1943, as Reported by Fire Marshals. 


Number of 
Fires 


16,190 
4,271 
4,190 1.65 
474 1.76 
3,994 1.69 

4,316,721 9,372 . 2.17 
1,315,834 2,075 1.58 

641,935 719 ee 

6,907,612 25,314 3.66 

1,089,684 7,845(1) 7.20(1) 
642,961 955 1.49 
359,231 975 a32 

1,901,974 479 aoe 

3,157,387 17,922 5.70 


Fire Loss 
Per Person 


$3.07(2) 
A 
1.87 
1.30 


Fires per 
1000 Pop. 


2.05 
1.24 


Population 
1940 Census 


7,897,241 
3,427,796 
2,538,268 
1,801,028 
2,363,890 


Fire Loss 

$13,841,878(2) 

10,803,434 

4,762,575 

2,341,294 
4,703,712 1.99 
12,422,230 2.87 
2,597,970 1.97 
1,094,568 1.70 
16,004,924 2.34 
4,829,918 4.45 
968,901 1.51 
1,733,970 4.80 
1,543,886 0.81 
7,662,328 2.44 


State 

Illinois 
Indiana 

lowa 

INN Cat wet os Fag wie eats 
Louisiana 
Massachusetts 
Nebraska 
North Dakota 
Ohio 

Oregon 

South Dakota 
Vermont 
West Virginia 
Wisconsin 





$2.44(2) 
3.18 


2.54 
5.08 


$85,311,588 
403,000,000* 


38,341,762 
Estimated U. S. Total. . 131,669,275 


(1) Includes total insurance claims. 
(2) Chicago losses or population not included. 
*30% added for unreported losses. 


97,472 
668,000 


States Reporting Partial Data (Not Included in Tabulations) 


Number of 
Fires 
3,5774 

46,825 
2,761F 


Fire Loss 
Per Person 


$1.18 
2.89 
1.55 
1.13 
3.40 
0.46 
5.46 
1.70 
1.65 
2.23 
1.60 
21k 


$1.96 


Fire Loss 
$3,354,459F 
15,155,416 

4,326,851F 

2,470,572 

1,671,925 

1,062,479 

3,894,529 

3,241,874 

4,817,996 
14,341,070 

4,288,261 

4,712,975 


Population 
2,845,627 
5,256,106 
2,792,300 
2,183,796 

491,524 
2,336,434 
713,346 
1,899,804 
2,915,841 
6,414,824 
2,677,773 
1,736, 191 


32,263,566 


Kentucky 
Michigan 
Minnesota 
Mississippi 
New Hampshire 
Oklahoma 
Rhode Island 
South Carolina 
Tennessee 


1,120 
576 
1,699 


Virginia 
Washington 


Total for group $63,338,407 


tFire losses over $50 only. 
+Fire losses over $25 only. 
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Table VI. Estimated Distribution of U. S. Fire Losses by Occupancies, 1943. 


These estimated figures are intended to show the relative order of magnitude of fire losses by 
occupancies, and while thev are reasonable approximations based on the experience in typical states 
they should not be taken as exact records for each class. 


Occupancy No. of Fires Loss 
I. PUBLIC BUILDINGS 
eGR ERCP URNOMEIES | 2550s cess. < Sie sbie So sise o e OR a MR aS 500 $1,000,000 
Hospitals, institutions 1,100 5,500,000 
Schools and colleges 2,500 8,200,000 
Churches 2,600 4,500,000 
Theatres, including motion pictures................-000000005 1,400 4,600,000 
Amusements, halls 2,900 4,700,000 


Il. DWELLINGS 


eee RATER OUNGRT 6%. 5 bv nial. 301/0Ry ben hale aie Melee ne awa 11,500 7,600,000 
Apartments, rooming houses 46,500 8,400,000 
Dwellings 330,000 107,500,000 


III. MERCANTILE 


Office buildings, including banks. . . 8,300,000 
NOMA: ARMM NON or oni, |. 4-60. a 16 ain, BUG os acaleaceliero niga olWime aeeinieream 8,500,000 

250,000 
NNEMNIE NOTEMMNDIO 5 5. os. as. 0% bie ad. orec a owe eel cei ieee ase 53,000,000 
Warehouses 18,000,000 


IV. MANUFACTURING 


Metal workers 3,500,000 
Woodworkers 11,200,000 
PROMEEC as cain phases eh aie Oe ine 12,000,000 
BMI MMMM ce Ibe Obie ialcih me Lp Ree Melee ne OP Um Rene nena 1,500,000 
Bakeries 600,000 
Laundries 2,400,000 
Cleaners, tailors 1,000,000 
Miscellaneous manufacturing 0 53,000,000 


V. MISCELLANEOUS 


23,000,000 
Outbuildings 20,000 5,600,000 
RIN INGE CURE ROMER ioe 25 Sip cd S/d wes owe Maes see eol kaw a noe 2.900 6,500,000 
Railroad, wharf property 5,000 8,000,000 
nC CERO EUIRMIRR. 8 Se oo oo acd Wo cw ene mae de Sewn 1,300 2,000,000 
RN CREO REMREOONN 2 662g) 2 is b-cls 4 ce eens Rm Woatheee wane ea 27,000 7,000,000 
PUMEEP GING UY HOMGES S62. cco pacendw eee te xnccap aaa 1,200 1,600,000 
ree NANA 6 (50>, 8554. ru lag Rnd wk a ee eae 1,700 1,000,000 . 
I MEMNOON Se ip hdiiicrae rds 4-a'e aia RAE ES oe 21,500 14,000,000 
57,500. 5,900,000 
13,000/ 1,500,000/ 
PISCE Bit CODEINE Go ook vas ORD Cee KE oy Cres Meee eS 200 1,500,000 


WN AS eo rh eg oe Oo og poe eee ee 668,000 $403,000,000 


_ Nore: As explained in the text, 100 per cent has been added in estimating the number of 
fires, and 30 per cent has been added to the losses to cover unreported losses. 
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Table Vil. Estimated Distribution of U. S. Fire Losses by Causes, 1943. 


These estimated figures are intended to show the relative order of magnitude of fire losses by 
causes, and while they are reasonable approximations based on the experience in typical states 
they should not be taken as exact records for each class. 

No. of Fires Loss 


67,500 $40,000,000 

42,500 10,400,000 

49,000 24,500,000 

18,000 1,400,000 

8,500 5,500,000 

Ns DR MPR TEUEEED, 5 ois occ esa d Keeueeebyu nee eeaber 20,000 6,600,000 

I NRL Se MD Se ok cary ia gigi aaa pain akie 6 OS albcelVats 14,500 4,500,000 

eS SY SRS 5028 0) ka ra ee eee ay ee 12,500 5,600,000 

it AIREIES So 5 lets co asec een HN 6a SN ows © ED 6 Biers 107,500 25,000,000 

eI ARERR SS 55 og. iy 45-5 snd Se Waleowe cha eaKoaes 26,500 5,700,000 
Electrical, fixed services; fires due to misuse, or faulty wiring and 

equipment 53,500 33,500,000 

Electrical power consuming appliances. ............-+e+eeeeeee 17,000 7,000,000 
Flammable liquids, misc., including home dry cleaning and starting 

fires with 21,000 14,000,000 

Torches, welding, cutting, plumbers, etc 3,000 12,900,000 

INRIA 60. iowa, ele a oo ine oie dre wae Seaver newlorere 500 300,000 

19,000 5,200,000 

RONEN UNOPENED Si 3b. 010.5. p's Fle ore inp 0s .c5e 9:4. 0 sla Sie bie eres dae ele dates 4,000 2,400,000 

Grease, tar, etc 12,500 2,800,000 

Spontaneous ignition 15,000 16,600,000 

SI PEE coors NT ty ooh wait wp deere gs 6A AO SS LDR ERS 200 50,000 

30,000 9,250,000 

2,500 1,000,000 

3,800 3,300,000 

3,000 6,600,000 

24,500 * 15,000,000 

65,000 121,500,000 

ae: 11,000 10,800,000 

Exposure 18,000 11,600,000 


MN saat cE i ctgins e  th nee chemara cde es ere anpaeah ee EER 668,000 $403,000,000 


Note: As explained in the text, 100 per cent has been added in estimating the number of 
fires, and 30 per cent has been added to the losses to cover unreported losses. 
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National Smelting Company Fire, Cleveland. 


By Chief James E. Granger, 
Cleveland Fire Department. 


One of the worst fires to date involving 
magnesium smelting and storage occurred 
in the plant of the National Smelting 
Company, Cleveland, Ohio, on July 27, 
1944, with an estimated loss of $250,000. 
The property involved, one of the largest 
of its kind, was an old street car manufac- 
turing plant purchased by the Defense 
Plant Corporation in December, 1943, 
and leased to the National Smelting Com- 
pany. One-third of the main building was 
destroyed, a two-story annex and an ad- 
joining one-story building. A one-story 
office building and three box cars and their 
contents were also damaged. The build- 
ing in which the fire originated was of 
four-story brick construction of steel frame 
and gypsum slabs with concrete floor. The 
other buildings were brick joisted on 
frame. The major buildings were well 
separated but were connected by wood 
passageways with unprotected openings. 
The arrangement of the property is shown 
on the accompanying plan. Part of Build- 
ing No. 30, where the fire originated, was 
used for magnesium smelting and casting, 
and the remainder for storage of magne- 
sium turnings, borings, fines, etc., in bags, 
barrels, drums and open piles. Buildings 
Nos. 4 and 9 were used for magnesium 
scrap sorting and storage, ingot and mis- 
cellaneous storage, offices, locker and 
washrooms. Building No. 5 was a joisted 
one-story brick building, mainly sprin- 
klered, and occupied for offices and garage. 

Wall openings between Building 30 
and Building 4 were unprotected, with 
nothing to restrict the spread of fire. 


Story of the Fire. 


The fire was discovered by an employee 
shortly before 4:30 P.M., when he noticed 
a small fire in the top of a large pile of 
bagged magnesium turnings and borings 
in Building No. 30 near the opening into 
the washroom in Building No. 9. The 
local siren alarm was immediately sounded 
and the superintendent notified by runner. 


After unsuccessful attempts on the part of 
employees to extinguish the fire with G-1 

owder, the city fire department was 
finally called by telephone at about 4:42 
P.M. There was a fire alarm box within 
50 feet of the fire. When the fire depart- 
ment arrived, the fire had assumed such 
large proportions that the fire department 
could only devote its efforts to preventing 
further spread. There were two private 
yard hydrants at the plant to which the 
first two pumpers connected lines. How- 
ever, the volume and pressure were found 
inadequate and lines accordingly were laid 
from city hydrants. Although these hy- 
drants required long hose lines, they de- 
livered an adequate supply at satisfactory 
pressure. 

An attempt was made to isolate the 
burning area of magnesium from the main 
part of the magnesium storage pile by re- 
moving stock and making an open break 
in the long pile. This was unsuccessful 
due to the rapid spread of fire along the 
top of the pile. 

Second, third, fifth and special fifth 
alarms were made at 4:53, 4:56, 5:04 
and 5:45 P.M., respectively, bringing a 
response of 13 pumpers, 3 hook and lad- 
der companies, and one rescue squad. No 
water was intentionally thrown on the 
burning magnesium, all efforts being con- 
centrated on confining the fire to its origin. 
In this the fire department was very suc- 
cessful and did a commendable job. Most 
hose lines were 1000 ft. long, as the lines 
had to be laid from distant street hydrants 
with the exception of the yard hydrants, 
which, due to inadequate water supply, 
proved of little value. 

A total of 10,400 ft. of 214-inch hose 
and 750 ft. of 114-1nch hose was laid, of 
which 250 ft. of 214-1nch hose burst and 
100 ft. were lost by being buried under 
falling walls. As the fire spread to adjoin- 
ing sections it was accompanied by explo- 
sions, some of a rather violent nature. 
One fireman and seven spectators received 
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NATIONAL SMELTING COMPANY FIRE, CLEVELAND. 


| ; mn 


By the time the fire department arriv 


cS | 


ed the fire had assumed such proportions 


that all their efforts were devoted to protecting exposures. No water was intentionally 
thrown on burning magnesium, the fire department endeavoring to confine the fire to 
the original fire division. One fireman and several spectators received minor burns 


from exploding burning materials. 


minor burns from exploding burning ma- 
terials. The explosions were apparently 
caused when water accidentally came in 
contact with burning magnesium, although 
a number of cylinders of oxygen, nitrogen 
and sulphur dioxide in some of the in- 
volved areas undoubtedly were respon- 
sible for a few of the explosions. A mild 
west wind was a favorable factor in pre- 
venting the further spread of the fire to 
main warehouse buildings, where consider- 
able quantities of ingots and scrap were 
stored. 

At 11:30 P.M. the fire was under con- 
trol as far as possible spread to other 
buildings was concerned. Two weeks later 
fire broke out in a pile of magnesium scrap 
and débris which was extinguisned with- 
out difficulty. 


Cause of the Fire. 

Although the exact cause of the fire is 
not known, its origin near the opening 
‘into the washroom in Building No. 9 has 
|been definitely established by eyewit- 
| nesses. This might indicate that the orig- 
inal ignition was due to the careless han- 
dling of a cigarette butt. Smoking was per- 
| mitted only in the men’s washroom, the 
only door to which was located near the 
point where the fire was first discovered. 
It has been reported that “No Smoking” 
rules were not very rigidly enforced. It is 
quite possible that an employee leaving 
the washroom might have m; ed his burn- 
ing cigarette into the pile of bagged mag- 
nesium scrap. 


Another possibility is the careless piling 
of bagged magnesium scrap against an 
unprotected metal smokepipe which was 
also located near the place of original igni- 
tion, and it is possible that bagged scrap 
was carelessly placed too close to it and 
became ignited. 


Fire Protection. 

The area in which the fire started was 
not protected by automatic sprinklers. 
Adjoining sections known as Buildings 
Nos. 4, 5 and 9 are reported to have had 
at least partial automatic sprinkler protec- 
tion. Fire spread into these sections 
through unprotected openings due to the 
explosions of burning magnesium, and it 
appears that most of the sprinkler heads 
opened. The magnesium involved in these 
sprinklered sections appears to have been 
chiefly ingot storage and castings scrap, 
and the water from the sprinklers had lit- 
tle effect on this material. The sprinklers 
in these adjoining sections had little or no 
effect on fire fighting operations, as all fire 
fighting efforts were confined oe 
exposures with hose streams and care was 
taken not to apply water to the burning 
magnesium. 

With the limited water supply available 
and the heavy draft on the water system 
during the later stages of the fire, the 
automatic sprinklers could not have been 
expected to be particularly effective. The 
fact that they did not have any noticeable 
effect during the early stages of the fire 
may be explained in any one of a number 
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The fire increased steadily, accompanied by periodic explosions, some of a rather 
violent nature. This building, used for storage of large stocks of magnesium scrap and 
turnings in piles, drums, barrels, bags, cartons and other containers, with the balance 
for magnesium smelting and refining and ingot casting, was completely destroyed. 





NATIONAL SMELTING COMPANY FIRE, CLEVELAND. 


The roof of Building 30, of steel and gypsum construction, after the fire. Build- 
ings 4 and 9 were also totally destroyed, the floors and roof falling in about an hour 
after original ignition. Twenty-four inch steel columns partially imbedded in brick 
and tile walls melted and buckled from the intense heat. 


of different ways. Previous reports from 
various sources indicate the possibility 
that the sprinklers in some sections may 
have been shut off prior to the fire, may 
have been partially clogged or obstructed, 
or may have been handicapped by the 
slow operation of a dry pipe valve. An- 
other possibility is that the sprinkler sys- 
tem may have been disrupted by explo- 
sions in the early stages of the fire. 
Previous to the arrival of the fire depart- 
ment the plant fire brigade operated an 
electric motor-powered G-1 powder ap- 
plicator unit which was located near by 
and applied about 125 Ibs. of the 630 Ibs. 
powder capacity of the unit to the burn- 
ing magnesium when the supplying elec- 
tric circuit into which it had been plugged 
failed. This rendered the equipment use- 
less. Reports differ as to the operation of 
this unit before the power failure. One 
report indicated successful operation until 
the power failed; another that the powder 
had caked owing to excessive moisture 


and clogged the discharge hose. Attempts 
to apply magnesium kettle flux with 
shovels from near-by drums were appar- 
ently of little value. 


Conclusions. 


This fire again calls attention to the fact 
that large concentrations of valuable mate- 
rials should not be stored in such a way 
that they are subject to destruction in a 
single fire. Where large values and ex- 
tremely hazardous processes are involved, 
the equipment should be divided into in- 
dividual units of moderate area, separated 
by adequate fire stops or open spaces. It is 
essential in connection with magnesium 
storage that it be kept in small piles sepa- 
rated by aisles kept clean and clear. Mag- 
nesium scrap storage should be segre- 
gated from other plant operations and 
main values. As in the case of any fire 
hazard, it is essential that good housekeep- 
ing be maintained at all times and ‘No 
Smoking” rules strictly enforced. 
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Warehouse Fire Record. 


Warehouse fires during the five-year 
period 1939-1943 were reported at an an- 
nual average of 7200, with an annual fire 
loss of $17,400,000, according to the esti- 
mates compiled by the N.F.P.A. Depart- 
ment of Fire Record and published in the 
QuaRTERLY. Reports for the year 1944 
indicate that the warehouse fire losses this 
year will be far greater than anything here- 
tofore reported, owing to the exceptionally 
large losses and large concentrations of 
government-owned materials in storage. 

In this article the N.F.P.A. Department 
of Fire Record presents summaries of the 
fire experience in various types of ware- 
house properties. These records represent 
only a small fraction of the total number of 
fires, but may be considered representative 
as indicating the causes responsible and 
the relative loss experience. The subdivi- 
sion of the records in different classes of 
warehouses is in accordance with the orig- 
inal reports made to the N.F.P.A., al- 
though in some cases where a variety of 
materials were stored in a single ware- 
house there may be some question as to 
the classification. This record does not in- 
clude cotton and other fiber warehouses 
which are separately classified in the 
N.F.P.A. records, nor does it include stor- 
age sections of manufacturing properties 
as distinguished from separate warehouse 
properties. 

In practically all cases the features re- 
sponsible for large losses in warehouse 
occupancies ate clearly violations of good 
fire protection practice such as are outlined 
in the General Storage Specifications pub- 
lished in the National Fire Codes for 
Building Construction and Equipment. 
The most frequent deviations from the ac- 
cepted standards which have been respon- 
sible for large fire losses are the use of 
large-area buildings without automatic 
sprinkler protection, excessive concentra- 
tion of values in areas subject to destruc- 
tion by a single fire, lack of proper segre- 
gation between different classes of com- 
modities and between storage and other 
sections, as well as neglect in the control of 
common fire hazards, failure to provide 


adequate fire alarm facilities, and neglect 
of other standard precautions against fire. 
This fire record is subdivided to show 
causes of fires and loss experience in the 
following separate classes of warehouses: 
eneral, Furniture, Household Furniture, 
Food Products, Cold Storage, Mercantile, 
Paper, Hay and Grain, and Tobacco. 


General Warehouses. 


This group has been arranged to include 
all types of storage properties which have 
not been separately treated. It is to be 
noted that of the 1056 fires reported in 


general warehouses, 603 were in buildings 
protected by automatic sprinklers, which 
controlled 84.4% of the fires with less 
than $10,000 loss each. On the other hand, 
72.9% of the losses recorded 1n non-sprin- 
klered warehouses were greater than 
$10,000. While careless smoking caused 
23.2% of the fires in which the cause was 
ascertained, it is interesting to note that 
spontaneous ignition played a leading rdle, 
causing 21.5% of all fires in general stor- 
age warehouses. 


Causes of Fires in General Warehouses. 
No. Per Cent of 
Fires Known Causes 
Smoking and careless use of 
matches 2 
Spontaneous ignition 3 2 
Electrical causes 
Sparks from locomotives, 
bonfires, etc 
Rubbish disposal 
Heating equipment 
Torches, acetylene, gasoline 
Explosions 
CH DGRIETS. 5 oo se 5 seas 
Chimneys and flues, defec- 
tive or overheated 
Lightning 
Fires originating in automo- 
bile trucks from short cir- 
cuits, etc 
Flammable liouids........ 
Gas and gas appliances... . 
Friction sparks........... 
Miscellaneous known causes 
Incendiary or suspicious. . . 
Exposures 


NUN 


VY YO RR OS 
nROYUAO 


Total known causes..... 
Unknown or not stated. . 


100% 
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The burning of the Bienville Corporation warehouse, New Orleans, La., March 12, 
1941. This warehouse was of unsprinklered, four-story, brick-joist construction. Loss: 


$1,285,345. 


Loss in General Warehouse Fires. 
ee Unsprinklered 
uildings Buildings 
No.of Per No.of Per 
Fires Cent Fires Cent 


Loss under $1000, 
including ‘‘small,”’ 
“slight,” ‘‘moder- 
ate,” ‘“‘no claim’’.. 

Loss $1000 to $9999 

Loss $10,000 
$49,999 

Loss $50,000 
$99,999 

Loss $100,000 
$249,999 

Loss $250,000 


Loss ‘‘large,” ‘‘heavy,” 

“total,” “consider- 

able’ (not stated 

in dollars) 5.8 61 13.5 
No indication of loss 12 2.0 i 42 


603 100% 453 100% 


In the relatively small number of cases 
in this record where heavy losses are re- 
ported in sprinklered buildings, the large 
loss in most instances was due to accidental 
or premature closing of valves controlling 
water supplies. 


Furniture Warehouses. 

The following tables show the fire loss 
experience and causes of fires in furniture 
warehouses as reported to the N.F.P.A. 
Department of Fire Record. The 229 fires 
included in this record, while only a small 
fraction of the total number of fires which 
have occurred in this occupancy, furnish a 
representative sample. More than half of 
these fires occurred in buildings with 
automatic sprinkler protection. It is signif- 
icant that in the sprinklered buildings 
68.5% of the fires were extinguished with 
a loss under $1,000, or with loss reported 
as small, slight, moderate, or no claim. 
Only 8.3% of the fires in unsprinklered 
buildings were extinguished with a loss 
under $1,000. In sprinklered buildings a 
total of 16.6% of the fires caused losses of 
$50,000 or more or reported as large, 
heavy, considerable or total. In unsprin- 
klered buildings 62.1% of the number of 
fires fell into the group causing individual 
losses of over $50,000. Relatively favor- 
able experience with automatic sprinklers 
is particularly significant in view of the 
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This Durham, N. C., fire the night of July 8, 1944, started in the basement of a fur- 
niture storage building and spread to tobacco warehouses. Loss: $279,905. 


fact that furniture is usually considered 
highly susceptible to water damage and 
shows that while sprinklers did cause con- 


siderable water damage in a small per- 
centage of the fires, this loss in sprinklered 
buildings was very much less than the 
losses in unsprinklered structures, where 
complete destruction frequently was re- 
ported owing to uncontrolled fire or to 
floods of water from fire department hose 
streams. This record of fires in sprinklered 
buildings covers all cases where automatic 
sprinklers were installed, including several 
individual instances where the water was 
shut off the sprinkler system to prevent 
freezing or for some other reason. If only 
the cases where the sprinkler system was 
in operation at the time of the fire were 
covered, the relative loss experience would 
be much better, as where large losses oc- 
curred in sprinklered buildings these were 
very largely where the sprinkler system had 
been shut off or was inoperative for one 
reason or another. 


In the table of causes of fires, smoking 
and the careless use of matches is the pre- 
dominant cause. Materials ignited were 
commonly upholstered furniture, mat- 
tresses, excelsior, wrappings, and similar 
highly combustible materials. The con- 
siderable number of fires reported as due 


to spontaneous ignition and from electrical 
causes may in part be explained by the fact 
that in furniture warehouses there is often 
found a repairing or refinishing section 
which introduces the hazards of paints and 
oils, and various other processes utilized in 
reconditioning broken or damaged furni- 
ture. 


Causes of Furniture Warehouse Fires. 


No. Per Cent of 
Fires Known Causes 


Smoking and careless use of 

matches 42 30. 
Spontaneous ignition 14 1 
Electrical causes.......... 13 
Heating equipment 13 
Rubbish disposal 8 
Torches — acetylene (2), 

alcohol (2), gasoline (1) 5 
Fires originating in auto- 

mobile trucks from care- 

less handling of gasoline 

or short circuit 
Sparks from bonfires, loco- 

motives, etc 
Friction sparks........... 
Miscellaneous known causes 
Incendiary or suspicious. . . 
Exposure 

Total known causes..... 136 100% 
Unknown or not stated.. 93 


229 
The proportion of fires reported as un- 
known is unusually large. Reports of a 
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considerable number of fires classified as 
unknown indicate that the fire originated 
in mattresses, pillows, upholstered furni- 
ture or packing materials. 


Loss in Furniture Warehouse Fires. 


rinklered Unsprinklered 
uildings Buildings 
No.of fer No.of Per 
Fires Cent Fires Cent 
Loss under $1000, 
including ‘‘small,” 
*"shiant,’” “no 
claim,” ‘“‘moderate” 83 
Loss $1000 to $9999 8 
Loss $10,000 to 


$99,999 

Loss $100,000 to 
$249,999 

Loss $250,000 or 


Loss “large,” “‘total,”’ 
““heavy,’’ ‘‘con- 
siderable’’ (not 
stated in dollars). 12 

No indication of loss 3 


121 


Chicago Times. 


137 


Household Furniture Storage. 

Thirty-one fires in unsprinklered ware- 
houses containing household furniture 
storage resulted in losses of $10,000 or 
more. Only 3 such losses occurred in 
sprinklered properties. In 70% of the 
sprinklered fires in this class the loss re- 
ported was less than $1000. It should be 
observed that the fact that one or two 
losses in eee warehouses of any 
class exceeded $10,000 does not mean that 
the sprinklers failed to control the fire in 
each of these instances. Many of these 
fires would have resulted in much greater 
destruction and even total loss to property 
had the sprinklers not operated so as to 
hold the bse and help the fire department 
in the work of extinguishment. Many 
goods contained in various types of storage 
are subject to heavy smoke and water 
damage, and warehouse losses frequently 
are large even where building damage is 
not too extensive. 

One aspect of the household furniture 
warehouse fire problem is worthy of spe- 


This Chicago warehouse was destroyed on Jan. 9, 1942, with a loss of $697,000. A spark 
from an acetylene torch used to weld gravity tank supports fell on baled cotton, starting a 
flash fire. The sprinkler system had been shut off for repairs and the fire was beyond con- 


trol when firemen arrived. 
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cial mention. There have been many cases 
where owners of furniture in storage suf- 
fered serious losses to their goods without 
the benefit of insurance protection on the 
belief that they could recover from the 
warehouse concern. In several cases it has 
been difficult to get adequate reports on 
large fires in household storage due to 
litigation resulting from attempts of cus- 
tomers to recover damages for the loss of 
their goods. 


Causes of Fires in Household Furniture 


Warehouses. 
No. Per Cent of 
Fires Known Causes 
Spontaneous ignition 8 19.0 
Smoking and careless use of 
matches 5 1 
Electrical causes 
Lightning ; 
Sparks from bonfires, loco- 
motives, etc 
Hot ashes and coals 
Heating equipment 
Rubbish disposal 
Torches—acetylene 
Chimneys and flues — de- 
fective or overheated... . 
Gas and appliances....... 
Film 
Explosions 
‘Miscellaneous known causes 
Incendiary or suspicious. 
Exposure 


fad saa anal a es 
=the 
— 00 


NNN BR 


MOM DBR RRR BBO 00 


WNN RE eee 
SN RANNN WY 


Total known causes 
Unknown or not stated. . 


Loss in Household Furniture Warehouses. 


Sprinklered Unsprinklered 
uildings Buildings 

No.of Per No. of 

Fires Cent Fires 


Loss under $1000, 
including ‘‘small,” 
“sitght,’’  “"s0 
claim,” “moderate” 

Loss $1000 to $9999 

Loss $10,000 to 
$49,999 

Loss $50,000 to 
$99,999 

Loss $100,000 to 
$249,999 

Loss $250,000 or 


Loss “large,” “‘total,”’ 
“heavy,’’ ‘“‘con- 
siderable’’ (not 
stated in dollars). . 2 

No indication of loss 5 


30 51 


Food Products Warehouses. 


Storage of food commodities has been 
subject to many serious losses. These are 
particularly unfortunate during wartime, 
when food conservation is of such vital im- 
portance. 


Fire Causes — Food Products 
Warehouses. 
No. _ Per Cent of 
Fires Known Causes 
Smoking and careless use of 
matches 33 26.4 
Spontaneous ignition 23 18.4 
Electrical causes 11 
Heating equipment 
Rubbish disposal 
Friction sparks........... 
Torches—acetylene 
Sparks from chimneys, etc. . 
Chimneys and flues, defec- 


2 
0 


Po Set 0 
NN Ro 


Trespassers 

Explosions (ethylene gas) . 
Miscellaneous known causes 
Incendiary or suspicious. . . 
Exposures 


Bom 
DN NAAADAH 


Total known causes..... 
Unknown or not stated. . 


This Oakland, California, cereal ware- 
house burned on Feb. 28, 1943. Less: 
$2,098,691. No automatic sprinklers. Fire 
doors blocked. 
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This Portland, Ore., grocery warehouse burned on March 27, 1942, 
with a loss of $461,000. No automatic sprinklers; no subdivision by fire 
walls; no protection of vertical openings. Cause of fire: collision between 


gasoline tank truck and locomotive. 


Fire Loss — Food Products Warehouses. 
rinklered Unsprinklered 
uildings Buildings 

No.of fer No.of - Per 
Fires Cent Fires Cent 


Loss under $1000, 
including ‘‘small,” 
“sligkt,”*. “‘no 
claim,” “moderate” 76 

Loss $1000 to $9999 23 

Loss $10,000 to 
$49,999 

Loss $50,000 to 
$99,999 

Loss $100,000 to 
$249,999 

Loss $250,000 or 


Loss “‘large,” ‘‘total,” 
“heavy,” " 


con- 
siderable’’ (not 


stated in dollars). 12 10.2 § 9.0 
No indication of loss — — it 


118 100% 89 100% 


Eighty-one per cent of fires in unsprin- 
klered properties show losses of more than 
$10,000, or are classed as “large.” Where 
sprinkler protection was provided, 84% 
involved losses of less than $10,000 each: 


o” 


Cold Storage Warehouses. 
Most of the cold storage warehouse fires 
consist of properties in which meat and 
other food products are stored. However, 
other types of refrigerated storage, such as 


fur warehouses, have been included, at 
least in cases where the refrigeration was a 
factor in the fire. 


Cold Storage Warehouse Fire Causes. 
No. _ Per Cent of 
Fires Known Causes 
Heating equipment 
Electrical causes......... ‘i 14 
Explosions 
Spontaneous ignition 
Smoking and careless use of 
matches 
Flammable liquids 
Torches—acetylene (2)... 
Lightning 
Rubbish disposal 
Sparks from locomotives, 
etc. 
Friction sparks 
Miscellaneous known causes 
Incendiary or suspicious. . . 
Exposures 


Total known causes 
Unknown or not stated. . 
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An unprotected electric drop light in contact with combustible material is believed 
to have been the cause of this fire, which spread through an unprotected air condition- 
ing duct to involve three floors of the “fireproof” fur storage warehouse of the Yale Cold 
Storage Corp., New Haven, Conn., Sept. 24, 1943. No carbon dioxide flooding system or 
other automatic protection was provided. The vault area of the building was without 
windows and firemen were forced to break the walls with pneumatic tools in order to 
attack the fire. Damage to the building was relatively slight, but fire, smoke, and 
water damage to furs was severe. Insurance paid on damage to furs, resulting from 
18,627 claims, amounted to more than $3,000,000. 
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It will be noted that most of the cold 
storage warehouse fires were from com- 
mon hazard causes. Explosions due to re- 
frigerating machinery are, however, an im- 
portant special hazard in this meen 
class. The loss record in sprinklered cold 
stotage warehouses compares very favor- 
ably with that of unsprinklered ware- 
houses, showing that troubles with freez- 
ing have not impaired sprinkler efficiency. 


Loss in Cold Storage Warehouse Fires. 
Sprinklered Unsprinklered 

Buildings Buildings 

No. of Per No.of Fer 

Fires Cent Fires Cent 


Loss under $1000, 
including ‘‘small,” 
“slight,” “‘moder- 
ate,” “no claim’. . 

Loss $1000 to $9999 

Loss $10,000 to 


Loss $100,000 to 
$249,999 
Loss $250,000 or 


Loss “‘large,” “‘total,” 
“heavy,’’ ‘“‘con- 
siderable’’ (not 
stated in dollars) . 

No indication of loss 


International. 


Mercantile Warehouses. 

As is well known, the stock on display 
in the average large mercantile establish- 
ment, such as department stores, repre- 
sents only a small portion of the total stock 
available to the public. A very large pro- 
portion of the business consists of tele- 
phone and mail orders, and even when 
items are purchased in the store, in a large 
proportion of the cases, a similar article is 
delivered to the customer from the com- 
pany warehouse rather than changing the 
display in the store. Thus, warehouses 
play a very large part in the business of 
large mercantile concerns. A considerable 
number of the warehouses of the larger 
mercantile establishments are protected by 
automatic sprinklers. The records show 
that 57 fires were controlled by automatic 
sprinklers with losses of less than $10,000, 
and 86.5% of the fires in sprinklered 
properties actually had losses of under 
$1000. Only one fire in a sprinklered 
mercantile warehouse was classed as 
“large.” There were 12 losses reported of 
more than $10,000 in unsprinklered ware- 
houses, and two losses involving losses ex- 
ceeding a quarter of a million dollars. It 
is interesting that in this class, smoking 


Diesel engines, electric generators and other valuable equipment made on war contracts 
were destroyed in this New. York warehouse, Oct. 8, 1943, with a loss of $675,000. Largely of 
frame construction and lacking interior protection or barrier to the spread of fire, a large loss 
might have been expected once fire started from any cause. 
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WAREHOUSE FIRE RECORD. 


. Pr cx 
This rubber warehouse, North Kansas City, Missouri, burned on Feb. 17, 1943, 


destroying a large quantity of tires and other products. Loss: $540,000. The installa- 
tion of automatic sprinklers had been proposed, but no action taken, presumably due 


exposures. 


to government restrictions. 


was the predominant cause of fire, with 
spontaneous ignition and ignition of rub- 
bish and sweepings taking second and 
third places. 


Loss in Mercantile Warehouse Fires. 


Setetornt a wong 
ildings Buildings 

No. of er No. of er 

Fires Cent Fires Cent 


Loss under $1000, 
including ‘‘small,” 
“‘sisght,”’ “no 
claim,” ‘‘moderate”’ 

Loss $1000 to $9999 

Loss $10,000 to 
$49,999 

Loss $50,000 to 
$99,999 

Loss $100,000 to 
$249,999 

Loss $250,000 or 


Loss “‘large,” “total,” 

“heavy,’’ “con- 

siderable’’ (rot 

stated in dollars) . 7 3 
No indication of loss 4.7 a 


23 


Fire Causes in Mercantile Warehouses. 


Smoking and careless use of 


matches 

Spontaneous ignition 

Rubbish disposal 

Electrical causes 

Sparks from locomotives, 
etc. 

Flammable liquids 

Heating equipment 

Fires originating in auto- 
mobile trucks from care- 
less handling of gasoline 
or short circuit 

Lightning 

Torches 

Oil burner 

Miscellaneous known causes 

Incendiary or suspicious. . . 

Exposure 


Total known causes 
Unknown or not stated. . 


No. 


Per Cent of 


Fires Known Causes 


5 
. 
6 
4 


28.2 
13.2 
11.3 

7.5 


5.7 
DoF 
3.8 





WAREHOUSE FIRE RECORD. 


a " 


Materials vitally needed for the making of cardboard shipping containers for 


military supplies were destroyed in this $650,000 paper warehouse fire in Pittsburgh, 
Oct. 12, 1943. The wreckage of the steel work shown in this picture is convincing evi- 
dence that non-combustible construction of itself offers no assurance against fire loss. 


International. 

This railroad warehouse fire in Boston, Sept. 18, 1941, caused a loss of $1,300,000. 
Wooden walls between sections, provided as fire divisions, had no chance to prove 
their worth, as all doors were left open. 





WAREHOUSE FIRE RECORD. 


Paper Warehouses. 


Spontaneous ignition was second to 
electrical causes (including motors) in 
fires in paper warehouses. The average 
loss in this class of property seems to be 
fairly large, as all be expected due to 
susceptibility of paper stock to both fire 
and water damage. There were 9 fires in 
sprinklered paper warehouses and 48 fires 
in unsprinklered paper warehouses, which 
caused losses in excess of $10,000. 78.1% 
of fires in sprinklered paper warehouses 
involved losses of less than $10,000, and 
most of these were under $1000 each. 


Causes of Fires in Paper Warehouses. 


No. _ Per Cent of 
Fires Known Causes 


- 
o 


Electrical causes. 

Spontaneous ignition 

Smoking and careless use of 
matches 

Rubbish disposal 

Heating equipment 

Sparks from locomotives, 
Ue eed nee hepesveen sae 

Torches 

Friction sparks 

Sun rays 

Miscellaneous known causes 

Incendiary or suspicious. . . 

Exposures 


ae 

Rees WUn ~s 
nN 

Sh Peter 

SoAANNINU 


Total known causes 58 100% 


Unknown or not stated. . 65 


123 


Losses in Paper Warehouse Fires. 


Sprinklered Unsprinklered 
Buildings Buildings 

No. of er No. of er 
Fires Cent Fires - Cent 


Loss under $1000, 
including ‘‘small,” 
‘slight,’’ ‘‘no 
claim,” ‘moderate’ 35 63.5 
Loss $1000 to $9999 8 14.6 
Loss $10,000 to 
$49,999 
Loss $50,000 
$99,999 
Loss $100,000 to 
$249,999 
Loss $250,000 or 


Loss “large,” “‘total,” 
“heavy,’’ “con- 
siderable’’ (not 
stated in dollars) . 

No indication of loss 


Total no. of fires.. 55 100% 


149 


Hay and Grain Warehouses. 


This class of storage property has always 
been noted for producing serious and 
oftentimes spectacular fires once a small 
blaze gets under way. Any person who 
has seen a hay barn fire in the country will 
realize the nature of the blaze that may be 
produced in a hay or grain storage build. 
ing, regardless of where it is located. This 
record includes 83 losses of more than 
$10,000 each in unsprinklered hay, grain, 
feed and produce storage warehouses. 
Only 6 losses of more than $10,000 are 
recorded in sprinklered storehouses in this 
class. Again spontaneous ignition was the 
leading cause of fire, with incendiary or 
suspicious fires in second place. 


Losses in Hay, Grain, Feed, Produce 
Warehouse Fires. 


rinklered Unsprinklered 
uildings Buildings 
o.of Per No.of Per 
Fires Cent Fires Cent 
Loss under $1000, 
including ‘‘small,” 
“slight,” “‘moder- 
ate,” “‘no claim’’.. 
Loss $1000 to $9999 
Loss $10,000 to 
$49,999 
Loss $50,000 
$99,999 
Loss $100,000 to 
$249,999 
Loss $250,000 or 


Loss ‘‘large,”’ ‘‘total,” 
““heavy,’’ “con- 
siderable’’ (not 
stated in dollars) . 

No indication of loss 


100% —§ 93 100% 


More than 100,000 bushels of wheat were 
destroyed when’ fire destroyed the large 
ironclad flour mill warehouse in Great 
Falls, Mont., Aug. 17, 1943. 





WAREHOUSE FIRE RECORD. 


This fire in a warehouse in Rockaway, N. J., on March 6, 1944, used for the stor- 
age of Lend-Lease materials, was the subject of considerable controversy. First re- 
ports indicated that 15,000,000 pairs of shoes and several hundred thousand blankets 
were destroyed with a loss of $11,000,000 or more. Subsequently the U. S. Treasury 
Department denied that the loss amounted to any such figure, but in any case it 
seems clear that this loss of U. S. Government property intended for shipment over- 
seas was a very substantial amount. The building, an abandoned textile mill unsuit- 
able for manufacturing operations, was taken over for government storage. When the 
floors were overloaded and part of the building appeared in danger of collapse, no 
apparent steps were taken to remove the contents, but the shoring shown in this 
picture was provided and the automatic sprinkler system was shut off. Sagging of the 
floors disrupted electric wiring. A watchman smelled burning insulation throughout 
the night, but nothing was done until the fire was discovered by employees arriving 
to report for work at 8 A.M. Firemen from many surrounding communities did excel- 
lent work in preventing spread of the fire to an adjacent similar warehouse. The fire 
burned for over a week. 





WAREHOUSE FIRE RECORD. 


All that remained of a $250,000 stock of electrical supplies after the burning 
of a temporary frame warehouse at Genoa, Utah, Nov. 16, 1942. 


ffir, 


~ 


= a Ls he, = - vi a 
International. 
This New York City paper warehouse burned on June 20, 1942, with a loss of 


$750,000. Sole fire protection provided for the building: iron shutters on exterior 
windows. 
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Causes of Fires in Hay, Grain, Feed, 
Produce Warehouses. 
No. Per Cent of 
Fires Known Causes 
31.4 
11.4 


Spontaneous ignition 

Electrical causes 4 

Smoking and careless use of 
matches 

Heating equipment 

Explosions 

Rubbish disposal 

Torches 

Lightning 

Flammable liquids 

Miscellaneous known causes 

Incendiary or suspicious. . . 


AOR RR Rm ww 
ON NNN WO 
wuU§mmuowuoonrunu 


_ 
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Total known causes. :.. 35 100% 


Unknown or not stated. . 82 


117 


Tobacco Warehouses. 


Electrical causes and sparks from various 
sources were the leading causes of firés in 
tobacco warehouses, with smoking and 
spontaneous ignition sharing honors for 
next place. Persons familiar with tobacco 
storage sheds will not be surprised that 51 
fires in unsprinklered properties caused 


losses in excess of $10,000 each, and that 
6 of these losses were greater than 
$250,000 each. The record in sprinklered 
tobacco warehouses was much better, with 
81% of the sprinklered fires causing losses 
of under $10,000. However, 2 losses in 
sprinklered warehouses involved damage 
in excess of $100,000 each. 

As recently as July 8, 1944, tobacco 
warehouses in a block of buildings in the 
business district of Durham, North Caro- 
lina, were destroyed. Loss over $280,000. 


WAREHOUSE FIRE RECORD. 


Causes of Fires in Tobacco Warehouses. 
No. of Per Cent of 
Fires Known Causes 
Electrical causes 6 14.3 
Sparks from locomotives, 
etc. 
Spontaneous ignition...... 
Smoking and careless use of 
matches 
Chimneys and flues, defec- 
tive or overheated 
Torches—acetylene, etc... . 
Friction sparks 
Explosions 
Miscellaneous known causes 
Incendiary or suspicious. . . 
Exposure 


nN 
ee ee 


ous Dh ROR 


Total known causes 100% 


Unknown or not stated. . 


Losses in Tobacco Warehouse Fires. 


Sprinklered Unsprinklered 
Buildings Buildings 
o.of Per No.of Per 
Cent Fires Cent 


Fires 
Loss under $1000, 
including ‘‘small,” 
““shignt,” “ae 
claim,” “moderate” 18 
Loss $1000 to $9999 4 
Loss’ $10,000 to 
$49,999 1 
Loss $50,000 to 
$99,999 0 
Loss $100,000 to 
$249,999 2 
Loss $250,000 or 
0 
Loss “‘large,”’ ‘‘total,”’ 
““heavy,’’ “con- 
siderable’’ (not 
stated in dollars). 2 7.5 
No indication of loss - — —_— 
27 100% 60 
60 


Total no. of fires.. 87 


100% 
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SOK If these Hands fail... 


If disaster should befall your watchman 
..-lllness, accident, attack by intruders... 
if he is incapacitated from amy cause 
whatever...the unseen hands of A.D.T. 
Watchman’s Reporting Service go into 
action immediately...to investigate, to 
furnish assistance and to restore orderly 
patrols of your premises. 

When your watchman or any other 
employee on isolated duty “rings in” to 
an A.D.T. Central Station he is under 
the constant watchfulness of an organi- 
zation which checks his performance 
throughout his period of duty and stands 
ready to help him in any emergency. 
A.D.T. also provides manual fire alarm 
boxes within the premises to summon 
fire-fighting forces quickly and accurately. 


This and other A.D.T. Protection Ser- 
vices provide assurance of continuous 
and unfailing protection in thousands of 
plants throughout the country, including 
many of the nation’s most important 
war industries. Plant executives, property 
owners, insurance men, police and fire 
department members and all protection 
experts enthusiastically endorse A.D.T. 
for its exceptional value in guarding 
against fire, intrusion, burglary, holdup 
and other crippling hazards. 

Write now for our illustrated booklet 
...'On the Alert’...describing A.D.T. 
Watchman’s Reporting and Manual Fire 
Alarm Service. It’s full of valuable pro- 
tection details. 


A.D.T. ELECTRIC PROTECTION SERVICES 


Controlled Companies of AMERICAN DISTRICT TELEGRAPH CO. 155 Sixth Ave., New York 
CENTRAL STATION OFFICES IN ALL PRINCIPAL CITIES OF THE U.S. 


AGAINST FIRE-BURGLARY- HOLDUP 


A NATION-WIDE ORGANIZATION 
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“Canvas Engineering’ 
Stopped This 
Needless Destruction 


Because Flammable Canvas presents a major hazard 
indoors or out, from sabotage or carelessness—Wnm. E. 
Hooper & Sons Company, with more than a century 
of “Canvas Engineering” behind them, did something 
about it. 


The result was the first practical fire-, water-, weather- 
and mildew-resistant canvas — FIRECHIEF FINISHED 
HOOPERWOOD DUCK, widely used throughout indus- 
try and now serving every branch of Uncle Sam's 
armed forces. (Many millions of yards meeting all gov- 
ernment specifications.) The culmination of years of 
research and development—the success of this phe- 
nomenal material lies not in the finish alone but in the 
construction of the canvas itself, so woven to insure 
maximum working strength, thorough penetration of 
the finish, and freedom from irregularities which would 
impair efficiency in service. 


Matching individual needs with the particular canvas 
construction best suited to the job has been a Hooper 
tradition since 1800. Today, our entire production is 
mobilized for Victory. But when business returns to nor- 
mal, this sound “Canvas Engineering” will mean much 
to Industry in extending the usefulness of Cotton Duck. 


WM. E. HOOPER & SONS CO. 
New York PHILADELPHIA Chicago 
Mills: WOODBERRY, BALTIMORE, MD 


Since 1800 (through six wars) the HOOPER name has symbolized high- 
est quality in Cotton Duck and other Heavy Cotton Fabrics, Paper Mill 
Dryer Felts, Filter Cloth, Rope and Sash Cord 


HOOPERWOOD COTTON 
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The Pump 
for Your 
Fog 
Fire Fighter 


The Hardie Fog Gun 
gives really complete atom- 
ization. Single Trigger 
Control provides conven- 
ience and ease in use under 
all operating conditions— 
one hand selects any type 
of fog or stream desired. 
Regardless of the Fog Fire 
Fighter you buy you need 
a Hardie gun. 


@ The Hardie is a big, strong, vertical, 
crankshaft driven pump which gives you 
unfailing pressure and volume at all 
times and under all conditions. You get 
800 P.S. I. at the nozzle, at slow speed, 
without excessive wear on the pump—35 
gallons per minute at 100 R. P. M., 60 
gallons per minute at 130 R.P.M. No 
need to speed up or overload a Hardie to 
get required volume and pressure. 

The Hardie is the only such pump 
that is completely lubricated, even the 
plungers and plunger cups run in a bath 
of oil. These are reasons why you find a 
Hardie High Pressure Pump in the Fog 
Fire Fighters built for the U.S. Army 
Engineers, and for civilian users by Mack 
Mfg. Company of Long Island City, 
N. Y.; General Fire Truck Corporation 
of Detroit, Michigan; Edgar Road Tank 
Works of Linden, N. J.; Seagraves Com- 
pany, Columbus, Ohio; General Pacific 
Corporation, Los Angeles; Howe Fire 
Apparatus Co., Anderson, Ind.; Sanford 
Fire Equipment Co., Syracuse, N. Y. 

You are sure of consistent satisfaction 
in use regardless of which Fog Fire 
Fighter you buy when it includes a 
Hardie pump. 

THE HARDIE MFG. COMPANY 
Hudson, Mich. Los Angeles, Calif. Portland, Ore. 


R-D-1-E 
UMPS anp roc GUNS 
ire Fighters 
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fF WARSHIPS 
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HELPS PROTECT THIS FLEET FROM FIRE 


Most of the millions of tons of the U. S. Naval might are pro- OFFICIAL U. $. NAVY PHOTOGRAPH 


tected against oil and other hazardous fires with National Foam 
Fire Fighting Equipment which have been adopted and are 
being extensively used by the U. S. Navy. 


National Foam Fire Fighting Equipment has been used by 
most large oil refineries and other important industries for 
many years. 

IN FIRE DEPARTMENT SERVICE 
National Foam System has equipment especially designed for the use 


of Fire Departments to meet all types of fire fighting requirements. 


Complete engineering service available. 


BACK THE ATTACK-BUY WAR BONDS 
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A RECORD THATS accuses 


> ed ace the 


it’s the reason for the trend 
to Pyranol transformers 


1. OPERATING RECORD 99.8 PER-CENT 
PERFECT—based on careful records of 12,000 
Pyranoi* transformers, totaling 2,000,000 kva, 
installed from 1932 to 1943 in industrial plants. 
In this ten-year period there have been only 23 
failures. Para acute 


rcapptet m, if ever, 

2. NEVER A FAILURE DUE TO PYRA- Reme 

NOL. In not one of these 23 failures reported 

during this ten-year period, did the fact that the 

cooling liquid was Pyranol have anything to do 

with the failure. Furthermore, in not one of 

these 23 cases was anyone harmfully affected 

physically. 


3. NEVER A FIRE WITH PYRANOL. In 
no case has Pyranol burned or contributed to a 
fire. In no case has its vapors formed explosive 
mixtures with the air. The National Electrical 


Code permits the use of Pyranol transformers acct 


indoors without the use of fireproof vaults. lar aa a 
*Reg. U.S. Pat. Of. eC 


Ke sf ; 
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There is always the One Best 


Central “Electro-Speed” Deluge 
Sprinkler System Model “AD” 


eta a Completely Electrically 
Operated 


Rate of Rise and Fixed 
Temperature Controlled 


Fully Supervised 


*A PRODUCT OF THE ELECTRONIC AGE” 


Over three years ago we pioneered the first Underwriters approved 
electrically operated deluge type automatic sprinkler system. We now 
present, in the CENTRAL Model “AD” Electro-Speed Sprinkler. System, 
a completely new and all electrically operated system, amazing in its 
simplicity of design and in its instantaneous super-speed electric 
operation. 


Every functional part is a standard product with years of dependable 
use to insure for you satisfactory and continued service. 


Approximately two hundred CENTRAL Model “AD” Deluge Sprinkler 
Systems are now in service protecting vital United States Army and 
Navy, and privately owned properties, and proving their superior 
design and operation over older types of deluge systems in adjacent 
buildings in some of these properties. 


Send for illustrated and descriptive bulletin N.P.-V-4. 


CENTRAL AUTOMATIC SPRINKLER CO. 


241 EAST ASHMEAD STREET : ‘ PHILADELPHIA, PA. 
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Installing a DETEX Watchclock System is one way. Fire insurance 
companies usually grant lower rates on property patrolled by a Guard 
or Watchman equipped with a DETEX Watchclock. Low in original 
cost, DETEX soon pays for itself in insurance savings. 


Important questions concerning the safety of your plant are answered 
in the DETEX Plant Protection Manual. 
Send for your FREE COPY today. 


DETEX WATCHCLOCK CORPORATION 


84 VARICK STREET ° NEW YORK 
4163 RAVENSWOOD AVE. ® CHICAGO 
31 BEACH STREET ° BOSTON 
122 MARIETTA STREET © ATLANTA 


DE WE &X wareamens crocs 


NEWMAN ECO ALERT PATROL 
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like having 


a 


FIRE DEPARTMENT 


IN YOUR 
OWN PLANT 


INDUSTRIAL 
SPRINKLER 


SYSTEMS 


Viking Sprinkler Systems go into action with the speed of a 
Fire Department in your own plant. In peace and war Viking 


Sprinkler Systems are protecting 


nation against the universal enemy of production ‘ 


industrial plants across the 


FIRE. There is a Viking dealer near you to give you all the 


facts. 


VIKING CORPORATION DEALERS 


Crawford & Slaten Co. 
Atlanta, Georgia 


C. W. Hutchinson, Inc. 
Huntington, W. Va. 


Indiana Automatic Sprinkler Co. 
Indianapolis, Indiana 


Texas Automatic Sprinkler Co. 
Dallas, Texas 


Walton Viking Company 
Kansas City, Mo. 


Viking Automatic Sprinkler Co. 
Boston, Mass. 


Viking Automatic Sprinklers, Inc. 
Buffalo, New York 


Viking Automatic Sprinklers, Ltd., 


Viking Automatic Sprinkler Co., 


Viking Automatic Sprinkler Co, 
Chicago, Ill, : 


Viking Sprinkler Co. 
Cincinnati, Ohio 


Viking Sprinkler Co. 
Detroit, Michigan 


Viking Automatic Sprinkler Co. 
Los Angeles, California 


Viking Sprinkler Co. 
New York, New York 


Viking Sprinkler Co. 


.. Philadelphia, Pennsylvania 


Viking Automatic Sprinkler Co, 
Seattle, Washington 


Toronto, Ontario, Canada 
San Francisco, California 


THE VIKING CORPORATION 


HASTINGS, MICHIGAN 
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Sensational SQUEEZ-GRIP 


This picture of the C-O-TWO Squeez-Grip valve gives a 
bare suggestion of the speed and simplicity of the modern 
use of carbon dioxide gas to extinguish fires. It shows how 
the gas is released by a mere pressure of closing your hand. 
There is no wheel to turn—that’s the old slow gas wasting 
way. The extinguisher is carried by the valve handle—no 
C-O-TWO is listed by the waste motion—no need to set it down. The same hand 
Underwriters’ Laboratories; squeezes the release lever which controls the discharge 
= ee Same of gas, the other is free to direct the blast of sub-zero 
a Sian intake Dee carbon dioxide to smother the fire in seconds. The speed 
Navigation. C-O-TWO is o of C-O-TWO Squeez-Grip release valve is sensational. 


be a see corwe. Squeez-Grip Saves Gas—Saves Time—Saves Lives — 


It’s Modern — It’s Faster. 


TMA VAP RADU 
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Globe “DY” Day 


with 


DEPENDABLE [DEFINITELY 
DirFERENT Devices 
OBJECTIVE + + PERFECTION. 


Saveall Automatic Sprinkler Type ““D”’ 


The only approved Sprinkler employing a solid chemical for its 
fusible element, a wide range of temperature ratings — 135, 150, 
175, 212, 280, and 340 degrees, corrosive resisting materials 
throughout; the releasing member Monel Metal. The last word 
in Appearance, Sensitivity, Durability, Efficiency, Quality, Ac- 
curacy of Performance. 


Globe Model “D”’ Dry Pipe Valve 
Foremost in Durability, Simplicity, Sensitivity, and Positive Per- 
formance, having less parts and weight than older types, requir- 
ing but 15 pounds air pressure to withhold any water pressure as 
opposed to 35 pounds or more air pressure that must for safety 
be carried on all other types. 


GLOBE JD-EVICES are advanced [)-ESIGN over all. current 
models, and are approved by all Government and Insurance 
Authorities. 


INVESTIGATE and IP-ETERMINE FOR YOURSELF 


GLOBE 


* Automatic Sprinkler Co. - 


Philadelphia, Pa. 


SALES OFFICES IN PRINCIPAL CITIES 


| 
| 
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VALVES 
HYDRANTS 


AND PIPE LINE ACCESSORIES 


M & H furnishes a com- 
plete line of AWWA 
Valves, iron body, 
bronze mounted. 


Flush type fire hydrant, 

illustrated at right, sets 

completely below ground, / 

is used where standard 4 Lett: 

type hydrant might inter- p 

fere with traffic or indus- H Flush 
trial operations. Comes 4 Type Fire 
with cast iron nozzle box L } Hydrant. 


and cover. Steen 


Traffic 
Model 
Hydrant. 


AWWA & UNDERWRITERS 
APPROVED FIRE HYDRANTS 


M & H Fire Hydrants are dry top and re- 
volving head. They are easy to lubricate. 
Maintenance costs are low due to simplicity 
of design and rugged construction. They 
have low friction loss and great efficiency 
because barrel diameter is not reduced and 
there are no working parts or obstruction 
in waterway. Special Traffic model is de- 
signed to yield at the ground line under 
impact. Repair is simple and easy. 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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Here’s the first step 
in fire fighting * 
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“Keep your extinguishers in shape... 
FREE BOOK tells how! 


HEN fire breaks out, there’s no 

time to repair or recharge extin- 
guishers — they must be ready to hit 
the blaze fast! So the logical time to 
keep the equipment in fighting form is 
before the emergency... by systematic 
inspections at fixed intervals. 

A method for setting up an extinguisher 
maintenance system in your organiza- 
tion is outlined in a booklet prepared 
by Walter Kidde & Company. It covers 
all types of equipment, tells exactly 
what to check on each type, how often 


to examine and recharge. It shows how ex- 
tinguishers should be placed and marked, 
how records should be kept. This book 
“Inspection and Maintenance of First 
Aid Fire Extinguishers”, will be sent 
you upon request. Write for your copy. 
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WALTER KIDDE & COMPANY, INC., 140 CEDAR ST., NEW YORK 6, N. Y. 








OME S&J INTERNAL 
SAFETY VALVES 


S. & J. Internal Safety Valves are designed to protect 
the inflammable liquids in tO AT eR ee cene Cele 
tanks from the hazards of fires around the bases of 
Pe merrier Chere CC inside the tank and 
is actuated by the melting of a fusible link. x In the 


event of any accidental rupture of lines, the internal 


is 


safety valves may be manually closed by simply un- 


hooking the cable from the artatelCwbtet a 


SHAND & JURS CO, 
BERKELEY, CALIFORNIA 
RT a ey csc or. 
is internal ‘valve is de- 


signed to draw off water 
from the bottoms of stor- 
beavis age tanks. The internal 


This valve is intended for use on bulk cae oe 
reeze in co 


station gasoline tanks. Held in . ' 

sition by cable attached to fusible link =I 
Designed to withstand back pressure of 

45 pounds of plant pumping system 

Thermal expansion in lines automatical- 

ly relieved. 


FIGURE ST-885 
a IGURE $1-709 ~ model, illustrated at the left, is 
is mo q ° vale dise on 1 aaaneetaind ae for bulk station distributing 
sm thin Saietndhiaeainiinamieed janks. It is @ spring loaded valve held in 
nd the ads — automatically when fire fasible link. A 2 > esa aetna 
, ink. Automaticall id 
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GUNS! 


BULLETS! 
SPRINKLERS! 


Vital Wartime Essentials! Star Automatic Sprinklers 
defeat the saboteur whose chief weapon is fire — Combat our 
enemies by guaranteeing uninterrupted war production — 
Preserve critical materials for our armed forces — Protect 
the assets of our Nation! 


Automatic Sprinklers Automatic Releases 
Corrosion-proof 2) — Alarm Valve (Wet) 
Sprinklers , Wa Systems 
Directional Flow “a m™ Dry Pipe Valve Systems 
Sprinklers - vy. Deluge Systems 
Open Sprinklers a Heat-Actuating 
Ornamental Sprinklers (Cus Devices 
Alarm Devices = Pre-Action Systems 


Star Automatic Sprinklers and Fire Protection Devices bear approval of all 
Insurance Authorities having jurisdiction and various Governmental Agencies. 


Economy in installation cost and maintenance has dictated the 
consistent policy of Star Sprinkler Corporation in distributing its 
Fire Protection Devices through local licensed contractors who 
have had a lifetime of experience in the installation of auto- 
matic sprinkler systems. Operating throughout the United 
States, Canada and South America, Star licensees, due to their 
strategic locations, can render instant service. Write us for name 
and address of Star licensed contractor nearest your location. 


STAR SPRINKLER CORP. 


Westmoreland and Collins Sts. - Philadelphia, Pa. 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION. BS 


WARTIME « PEAGETIME ¢ ALL THE TIME 


HOFFMAN 224039 is tne 


The Hoffman 140-F Drycleaning Unit is approved by the 
National Board of Fire Underwriters as a Class II Unit —for 
use in conjunction with listed petroleum solvents having a 
flash point of 138.2°F. or over. The war shortage of chlorine 
has had no effect upon the legitimate operations of 
drycleaners using this equipment and solvent. Hoffman 140-F 
still provides approved, safe drycleaning operations. 


MACH 
FFMAN ::::: 
oo 7 105 Fourth Ave..Ne 
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PLUS-FIFTY DUGAS DRY CHEMIC 
WILL BE NEEDED HERE... P wee 


Things like this should never happen. But they do—and fi’ why DUGAS Ex- 
tinguishers with PLUS-FIFTY DUGAS Dry Chemical should always be within easy 
reach. * Flammable liquid fires...flammable gas fires...electrical equipment fires 
all yield quickly to the fast fire-killing action of PLUS-FIFTY DUGAS Dry Chem- 
ical. * Immediately on striking flames, PLUS-FIFTY DUGAS Dry Chemical releases 
fire-smothering gases that quickly extinguish dangerous fires. Small fires don’t have 
a chance to get BIG. * PLUS-FIFTY DUGAS Dry Chemical is non-toxic, non- 
corrosive and non-abrasive. Hurts nothing except fire. For all the facts, write today! 


Approved Underwriters’ Labora 
tories and Factory Mutual 
Laboratories. 


Dugas 30-T 
an 
Extinguisher 
SEND FOR FREE CHART 


showing characteristics of all types 
Dugas 150 Wheeled Extinguisher NFPA-2-44A of approved hand fire extinguishers. 


DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 


OWNED ANDO OPERATED BY ANSUL CHEMICAL COMPANY 
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ELEVATED 
TANKS 
PROVIDE 
GRAVITY 
WATER 
PRESSURE 


Elevated water 
tanks like the one 
at the left hold a 
reserve supply 
above your prop- 
erty ,readytoflow 
by gravity the in- 
stant a fire breaks 
out. It is an ellip- 
soidal- bottom 
structure with an 
ellipsoidal roof, 
has a capacity of 
200,000 gals. and is 
122 ft. 9 in. to bot- 
tom. Write our 
nearest office for 
quotations on ele- 
vated or flat-bot- 
tom steel tanks 
forfire protection. 


CHICAGO BRIDGE & IRON COMPANY 


CLEVELAND CHICAGO BIRMINGHAM NEW YORK 
WASHINGTON HAVANA GREENVILLE, PA. PHILADELPHIA 
HOUSTON HILLSIDE, N. J. TULSA SAN FRANCISCO 


Plants at BIRMINGHAM, CHICAGO and GREENVILLE, PA. 
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FIRETOX is entirely automatic! Guaranteed 
against mechanical manufacturing faults for 
three years! Periodical servicing not required. 
Not affected by low temperatures. 


FIRETOX is different! It uses carbon tetra- 
chloride as the extinguishing medium and 
ammonia as the motive power to expel the 
carbon tetrachloride under pressure. The 
ammonia, following through, neutralizes toxic 
gases such as phosgene, chlorine and other 
deleterious gases formed by heat. 


FIRETOX is installed on the ceiling. FIRETOX 
starts to work at approximately 165°, atomiz- 


you. 





PATENTED 


ing the carbon tetrachloride into the atmos- 
phere, where it is transformed to a heavy 
gas, settling like a blanket over the fire. One 
FIRETOX unit protects a 10 x 12 ft. confined 
area, and there is NO damage by water! 


Listed by Underwriters’ and Factory Mutual 
Laboratories. Efficient protection for highly 
flammable oil, qas, paint and lacquer ware- 
houses, motor and pump rooms, electrical 
equipment, engineering data record vaults, 
and all supplies which would normally be 
affected by water. With. FIRETOX there is 
No Water Damage! 


FIRETOX Specialists are available for consultation throughout 
the country. WRITE our Main Office for "Specialist" nearest 


‘=> FIRETOX SYSTEM, INC. 


MAIN OFFICE: 998 FARMINGTON AVE., WEST HARTFORD, CONN. 


*The approval identification mark of the Factory Mutual Laboratories appears on the 


label of each device. 
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tHis OIL caucnt FIRE... 


NOD a) 


Arrows show two of several Water- 
FOG heads on quench tank. Blow- 
off caps keep heads clean. 


Rockwood WaterFOG 


PUT IT OUT! 


4,000 gallons of oil in a quench tank... 
shell casings passing through, hot from 
the hardening furnace .. . and a Water- 
FOG System protecting against fire. 


Suddenly a burst of flame .. . the en- 
tire surface ablaze! Just as suddenly ... 
an all-enveloping cloud of fog... snuf- 
fing the fire, cooling the liquid. In no 
time at all, production resumed — no 
damage, only the merest delay, thanks 
to WaterFOG. 


Such is the experience of a shell plant 
in Chicago. . . another in South Bend 
... another in Worcester .. . where oil 
quench tanks are WaterFOG-protected. 
And other flammable liquid hazards 
are similarly protected — transformers, 
paint shops, dryers, oil storage, etc. 


WaterFOG, being water, is cheap, 
plentiful. Being fog, it is effective on 
flammable liquid fires where spray and 
solid stream are unsafe. It works faster, 
cools a wider area, doesn’t splash. Both 
Underwriters’ Laboratories and Asso- 
ciated Factory Mutuals approve Rock- 
wood WaterFO@G installations; the 
Navy, Coast Guard, Maritime Commis- 
sion and Army, and hundreds of plants 
use WaterFOG — fixed piping and hose 
nozzles. Write for Bulletin 123. 


en 
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Deluge valves supply water to 
WaterFOG System when automatic 
equipment detects fire. 


WaterFOG is — Water, broken into tiny 
foglets much finer than spray, by im- 
pinging streams from Rockwood noz- 
zles. Floating over the combustion area, 
they absorb heat faster than spray or 
solid stream . .. cooling the fire, retard- 


ing vaporization ...and changing into 
56 Harlow St., Worcester 5, Mass. 
Installation since 1907 
ROCKWOOD, COOLS, CONFINES, 


steam, shut off oxygen. 
Specialists in Fire Protection 
SMOTHERS OIL FIRES 


ROCKWOOD SPRINKLER COMPANY 
Engineering, Equipment and 
WATER, ENGINEERED BY 











| Delayed Alarms 
| Redvuce 


Fire Losses 


YOU CAN HELP 
By urging the installation of a Box at Every 
Fire Hazard. This is essential protection. 





Fire Alarm Boxes 
Save Time and Protect Life, Property 


and Income 
Write us for details 


THE GAMEWELL COMPANY 


Newton Upper Falls ” = Massachusetts 





When The Fire Brand Strikes! | 


Fire strikes suddenly and unexpectedly. If it is stopped 
immediately, the damage is small. If it is given a few 
minutes to burn, it quickly becomes uncontrollable. News 
headlines carry the grim story of gutted plants, destroyed 


materials, lost machines, men out of work. Replacement 
under present conditions may be next to impossible. 


For over 70 years one name has stood out as the mortal 
enemy of fire: GRINNELL. Dedicated to the cause of 
stopping fire at its source quickly and automatically, 
Grinnell Company has become a leading producer of 
automatic sprinkler fire protection systems. To Grinnell 
has been entrusted the protection of millions of lives— 
and over fifty billion dollars’ worth of the world’s 
property. 


There is a type of Grinnell System for every fire hazard. 
Complete information is available for the asking from 
any of our offices throughout the country. Grinnell Com- 
pany, Inc., Providence 1, Rhode Island. 


PRLKKELL 


AUTOMATIC SPRINKLER FIRE PROTECTION 








